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trast the structure of typical a 
trast the structure of prokaryotic cell with eukaryotic cel}, 

Explain the basics of Fluid Mosaic Model of Cell Membrane and define the terms 

Diffusion 

Facilitated diffusion 

Active transport 

Passive transport 

Endocytosis 

Exocytosis 
Outline the structure and function of the following organelles 
@® Ribosomes 
Cytoskeleton 
Centrioles 
Endoplasmic Reticulum 
Golgi Apparatus 
Lysosome 
Peroxisome 
Glyoxysome 
Mitochondria 


wea Nucleus 


CELL BIOLOGY 


Dd) 


wi 


Centrosome (centrioles) 
| Mitotic Apparatus Spindles + Asters 
[Crtokineis Inwards 

| Lysosomes 

Flagelia 


Nucleus | Central 
= Peripheral 
Vacuoles | Small t Say | 
Products | Glycogen — 


i. Pp int/O) : 


UHS Topic-1 


COMPARISON OF PROKARYOTIC 


AND EUKARYOTIC CELL 


‘| Well Defined Nucleus Absent 
DNA Submerged in cytoplasm | Present im nucleus ~ 
‘Type of DNA Circular DNA as nucleoid | Linear DNA in nucleus 
Membrane-Bounded 
Absent Present 
Organelles 
Si y il s 
Ribosomes Ne Large, 80S ribosomes (60S+40S) 
(50S+30S) 
a 
Cytoskeleton Absent Present 
Cell Wall Page yoni bei Celtulose/ Chitin 
Sacculus 
Cell Membrane Sterols absent Sterols present 
Cell Division Binary fission. Mitosis! Meiosis 
Histones Absent Present 
‘Composition of Flagella | Flagellin Protein Tubulin Protein’ 


Bacterial cell, Cells of blue 


Plant and animal cells 


Example green algae 


Unit 
. 
. 


FLUID MOS 


Cell membrane is the outer most boundary of the animal cell whil 
plant cell. 

Plasma membrane is about 7 nm thick 

Chemically composed of: 


Prot 
Lipids ( ora %) 
‘Small amount of carbohydrates in form of glycolipids and glycoproteins, 

Membrane Model 
This model was presented by (J, David Robertson in 1959. (eherphetipils 
According to Unit Membrane model, the cell membrane is composed of lipid bilayer 
sandwiched between inner and outer layer of proteins, = 
This structure has hydrophobic component i.e. central on- polar part of phospholipid molecules 
- * hyckophilo Patti. outer polar component of phospholipids + globular proteins covering 


vered by cell wal}, 


q 


Role of Different Molecules 
+ Phospholipids 
form lipid 
Siitayer point/O 
Cholesterol 
helps to stabilize 
this lipid bilayer. 


Channel 
proteins allow a 
particular molecule or ion to cross the plasma membrane freely. 


Cartier proteins selectively interact with a specific molecule or ion so that it ean cross the 


plasma membrane, 
Glycoproteins and glycolipids are found on cell surface and help in recognition 


POINT: 


v 


MA MEMBRANE 
or selectively permeable membrane, allowing 


only the selective substances to pass through it. 
through cell membrane more easily than others. 


TRANSPORT MECHANISM ACROSS PLAS! 
Cell membrane is a differentially permeable 


# N\L8Zipid soluble substances pass 
> Many small gas molecules, water, glucose etc. being neutral can easily cross, 
me difficulty in crossing. 


* Tons being charged particles have so 
Passive & Active Transport 
High Cone. —+ Low Conc. ‘Low Cone. —+ High Conc. 
‘Against the concentration gradient 


Along the concentration gradient ¢ 
‘Downhill movement Uphill movement 
Without use of cell energy (ATP) | With use of cell energy (ATP) _ } 


o_o. 
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UHS Topic-1 Cell B; 


Diffusion and Osm Pee : e 
*L— Movement of solute molecules from higher concentration to lower conc 


diffusion e.g. movement of gases. ‘ ’ 
« U Movement of water molecules across the membrane from higher water potentia) ,, 
water potential is called osmosis. 


pone. point/O 


ration 


Vv Facilitated Diffusion 
© Itisa type of carrier mediated in which molecules move from higher concey, 
to lower concentration with help eae proteins. 
Endocytosis and Exocytosis 


* Intake of materials along the infoldings of cell membrane in the form o 
endocytosis 


Intake of material in solid form is called phagocytosis while in fluid form is called pinocyy, 
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‘Some Other Functions of Plasma Membrane 
), the cell membrane transmits nerve impulses 
TION OF CELL ORGANELLES 


*_Inncurons (nerve cell). 
D) 
Classification of Organelles 


Ribosomes 


STRUCTURE 


AND FUNG 


Single membranous 


| Endoplasmic Reticulum 


Mitochondria 


Discovery of Organelles 


Cenirioles Golgi Apparatus [Nucleus 
Cytoskeleton Lysosomes Zi 


Ribosomes George Emil Palade _ = 
Centrioles [Edouard Van Beneden = 2 
Cytoskeleton Nikolai K.Koltsov om 


Endoplasmic Reticulum 
Golgi Apparatus 


ith R. Porter, Albert Claude, Brody Meskers and Emest F. Fullam 
illo Golgi 


Lysosomes, 


Peroxisomes 


[De Duve 


Glyoxysomes 


Mitochondria 


Nucleus 


‘Chemical Composition 
. 
* Ribosomes consists 
Assembly of Ribosomes 


Ribosomes are assembled in the 


[ Robert Brown 


Ribosomes are ribonucleo- proteins 


of RNA and 


teins in almost equal proportion. 
ce ee 


nucleolus. C2 


. 

From nucleolus they are transported to the cytoplasm through nuclear pores. 

Form & Physical Structure y 

© They-exist-in two forms, cither dispersed in the cytoplasm or attached with rough 
endoplasmic geticulum (RER) as tiny granules. o 

© Ribosomes consist of two subunits: larger subunit & smaller subunit. 

. ‘Attachment of both subunits is controlled b; vipmeD 


hed to 5° end of mRNA through smaller subunits, 


Ribosomes are the factory for| 


f ‘group of ribosomes attached to mRNA is known as polysome or polyribosome. 


Structure 
Each centriole is made up of9 eriplets} 


Va 


in fend fungi 
‘occur in pairs at right angle to each other near one pole of nucleus 


icrotubules. 


Each triplet is further co al - 
Total number of tubules in a centriole i 
Centrioles/ microtubules are made up ot 


They 
They usually 


Cart wheel strocture of » ccoiriole 


Just before cell division, centrioles duplicate and each Pair migrate to opposite poles 
giving rise to spindle fibers. 
Centrioles play important role in location of furrowing during cell division. 

ntrioles also give rise tocilia 


laments = 


Function 
Internal cell motion, Cyclosis, Cytopls™* 
reaming movement, Amoeboid movem 


Cilia, Flag!” 


i 


| = 


ng and ofien continues with cell membrane to 


. 


Network of interconnected channels exten 
the nuclear membrane is called endoplasmic reticulum. 
They vary in appearance from ce 

Cisternae axe spherical or tuba 
channels from that of cytoplasmic material 


ste the material present in these 


‘Types and Functions 


Rough E.R 
One with ribosomes attached to its exter 
Contain cisternae sacs. 

Directly connected with outer nuclea 
Ribosomes are attached on cisterna 
RER is involved in the synthesis of pri 
cytoplasm or transported out of the cell 
Smooth E.R 

One without ribosomes. 

Contain cisternae tubules. 

Helps in metabolism of various types of molecules particularly lipids 


Helps in detoxifying harmful drugs 
SER isalso responsible for the transmission of impulses c.g. in swuscles cells and nerve cells, 


ins. After sy 


ey are either stored in the 


Formation of Golgi vesicles. 


General Functions of ER 


. 
. 


They provide mechanical support (o (he cell, so that its shape is maintained 
They are also involved in sransport of materials from one part of the cell to the other. 


Single cisterna sac is called Golgl Body. 

Stack of cistemae sacs is called Golgi Apparatus. -_ 

Stack of cisternae sacs with associated vesicles is called Golgi Complex. 

Golgi apparatus in plants is called Dictyasomes which are used in construction of cel! val 


Maturing face is inner also called as trans face 
Secretory granules! Golgi vesicles are pinched off fom maturing surface 
They are concemed with the cell secretion. 
Ses 
Riboso Transport vesicles-> Golgi ane ara 


Introduction 
It is the most prominent and most important part of the 


‘They are visible only in non- dividing cell 
In animal cell they are central in position with exception of skeletal muscle fiber 
In plant cells they are pushed to periphery duc to the pr of large vacuole 


They may be irregular or spherical in shape. 
A cell containing single nucleus is called mononucleate, (wo as binucleate and with more 


than two as multinucteate. 
POL nO 


point/O) 


also called as brain of cell 


eo eeee 


Structure 
© Nucleus is composed of nuclear membrane, nucleoli, nucleoplasm and chromosomes or 
chromatin network. 
A) Nuclear Membrane 
© Nuclear membrane also called as nuclear envelope separates the nuclear material from the 
‘eytoplasm, 
ccture, Outer layer continuous with the endoplasmic reticulum and 


* — Mhisadouble layered stru 
the inner one encloses the nuclear contents. 

‘These membranes have same structure as per uid mosaic mode! 

Nuclear Pores 

Nuclear pores result from the fusion of outer and inner membranes. They are composed of 
‘specialized transport proteins called nucleoporins 

© — Theyact as a gateway for the exchange of materials with the cytoplasm. 


“= 


10 
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Their number is variable depending upon the sein. 
differentiation of the cell i.e. undifferentiated 


Cells like eges have 30,000 pores / nucleus while 
erythrocytes, well differentiated cells have 3- 4 
pores/nucleus, 

) — Nueleoplasm 
It is transparent semifluid ground substance. 

It contains DNA, RNA, proteins, Mg* ions, 
free nucleotides and enzymes (DNA & RNA 
polymerase). 

leolus 

Nucleolus is non-membranous, darkly stained body within the nucleus, 

Nucleoli may be one or more 

They appear during interphase & disappear during cell di 

RNA (rRNA) is synthesized and stored in it 

Nucleolus is composed of two regions: peripheral granular area containing prec, 

ribosomal subunits and central fibril area containing rRNA and rDNA 

It is the factory for ribosome synthesis 


on : 


Chromatin & Chi omosome 

Fach chromosome is a thread like structure resi lting from organization of chiom. 

material during cel division 

Chemically chrom 

Under compound made of arms (chromatids) 

exavhed during cell division 

Centromere (primary constriction) is the place on the chromosome and Kinetoch 
on centromere whet idle fibers are division. 


for 


UHS Topic-1 Cell Biology 


Functions 
It controls all the metabolic activities of 


Ithas all the a information in a cell. 


introduction 
« They arealso called power house of the cell, 


«They are self-replicating organelles. 


Structure 
Their size and number vary depending on the physiological activity of the cell. 


. 

© Theyalso contain DNA and ribosome; thus, some proteins may also be synthesized in them 

When seen under compound microscope they appear as vesicles, rods, filaments 

¢ When seen under electron microscope, then it shows that they are bound by two 
membranes, a smooth outer membrane and an inner one forming infoldings (cristae) in 
mitochondrial matrix and they show complex morphology 

. The inner surface of cristae in the mitochond: atrix contains small knob like structure 
called F; particles. 

© Mitochondrial matrix contains enzymes, co- enzymes and organic and inorgaric salts 

Functions 

¢ They manufacture and supply energy to the cell 

. Enzymes in mitochondrial matrix help in metabolic processes like Krebs cycle, acrobic 


respiration, and fatty acid metabolism. These processes extract energy from the organic 
food and convert them into ATP, an energy rich compound, which provides energy to the 


cell on demand. 0) 
. ADP is regenerated by mitochondria into ATP. POINT: 


: ee 
POINT. 
Introduction 


* —_ Lysosomes (Lyso = Splitting: Soma = Body) are cytoplasmic organelles which are found 
‘inmost torte cells and are different from others due to their morphology. 
* These were isolated as a separate component for the first time by De Duve in 1949. 


Structure 
* Bound by a single membrane and are simple sacs (vesicles) rich in acid phosphatase and 


several other digestive or hydrolytic enzymes. 


‘These enzymes are synthesized on RER and are further processed in the Golgi apparatus, The 
_ processed enrymes are bude off as Goll vesicles and ae called primary Lysosomes. 
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Functions 
ct that wains entry into the cell is immediately engulfed by the lysoso, 


Any foreign obj 

‘completely broken into simple dizestible pieces, This process 1s known as phagocytasi, 
The ingested food of cell is stored in vesicles, called food vacuoles. Onee a lysos, 
fased with food vacuole, the resulting structure is called secondary lysosome, ; 
products are absorbed by cytoplasm while remaining wastes containing vesicle ;, 
called contractile vacuole, This is called intracellular dis Mr 


They are also involved in the aufophagy. During this process some old, worn oy, 
cells, such as mitochondria are digested. Such lysosomes are called autophagosom 


process also occurs during starvation 
Their enzymes can also result in degeneration of cell, as may Occur during 


developmental processes. This type of cell death is called autolysis. Removal of 
Ap 


tail during metamorphosis is an example of lysosomal activity 
Lysosomes also release enzymes for extra cellular digestion. 


Totroduction 


De Duve and co-workers jsolated in 1965 particles from liver cells. In animals, they are 
‘most common in liver and kidney cells 

‘They have also been found in protozoa, yeast and many cell types of higher plants. 

‘The name peroxisome was apsppplicd because this organelle is specifically involved in the 
formation and decomposition af HO in the cel. 


Structure 


These are single membrane enclosed cytoplasmic organelles found both in animal and plant 
colts. 

‘They originate from endoplasmic reticulum, 

‘They are approximately 0.5 jum in diameter. 

They are rich in oxidative enzymes, such as peroxidase, catalase, glycolic acid oxidase and 
some other enzymes, 

Catalases are involved in breakdown of hydrogen peroxide into water and oxy. 1. 


Functions 


They are involved in formation and decomposition of hydrogen peroxide. 


Introduction 


Plants contain an organelle, which in addition to glycolic acid oxidase and catalase, also 
possess a number of enzymes that are not found in animal cells. This organelle is called 
Glyoxysomes. 

Glyoxysomes are present only during a short period in the germination of the ipid-rich 
seed and is absent in lipid-poor seed such as pea, 


Function 
© Gilyoxysomes are the most abundant in plant seedlings, which rely upon stored fatty acids 


to provide them with the energy and the material to begin the formation of a new plant. 
‘One of the primary activities in these germinating seedlings is the conversion of stored 
fatty acids to carbohydrates, through Glyaxylate cycle, the enzymes of which are located 


eae Cell Biology 


Ee 


De Duve and co-workers isolated in 1965 particles from liver cells. In animals, they are 


. 
most common in liver and kidney cells 

They have also been found in protozoa, yeast and many cell types of higher plants. 

. The name peroxisome was apsppplied because this organelle is specifically involved in the 
formation and decomposition of Os in the cell, 

Structure 

© _ Theseare single membrane enclosed cytoplasmic organelles found both in animal and plant 
cells, 

* They originate from endoplasmic reticulum. 

¢ Theyre approximately 0.5 1m in diameter 

® They are rich in oxidative enzymes, such as peroxidase, catalase, glycolic acid oxidase and 
some other enzymes. 

* ——_Catalases are involved in breakdown of hydrogen peroxide into water and ox). 

Functions 

* They are involved in formation and decomposition of hydrogen peroxide. 

10.GLYONISOMES 

Introduction 

* Plants contain an organelle, which in addition to glycolic acid oxidase and catalase, also 
possess a number of enzymes that are not found in animal cells, This organelle is called 
Gilyoxysomes. 

*  Glyoxysomes are present only during a short period in the germination of the fipid-rich 


seed and is absent in lipid-poor seed such as pea. 


Funetion 
Gilyoxysomes are the most abundant in plant seedlings, which rely upon stored fatty acids 


to provide them with the energy and the material to begin the formation of a new plant. 

One of the primary activities in these germinating seedlings is the conversion of stored 

fatty acids to carbohydrates, through Glyoxylate cycle, the enzymes of which are located 

‘in the Glyoxysomes. 
In seeds rich in lipi 

_ breakdown of fatty acids 10 succinate, 


such as castor bean and soya-beans, Glyoxysomes are the sites for 


polymer, 1 
«, Polysaccharides ( 
nd peptide bond format 
tertiary, quaternary proteins and the 


(1) Define the terms 
Monosaccharides, Oli 
(2) Explain the structure o 
@) Explain the structure of prim 
“ Heretic Lipids: Acylelycerols, Waxes, Phospholipids, Terpenoids and their function 
(D _ Describe the structure of DNA as hereditary material along its composition and function 
(6) Give the structure and types of RNA (mRNA, ¢RNA, (RNA) and their function in the cei 
(7) Define enzyme and describe its characteristics. 
(8) Define the following terms: Coenzyme, Co: 
Apoenzyme and Holocnzyme. 
(9) Explain the mode / mechanism of enzym: 
(10) Explain the effects of temperature, pl. e 
on the rate of enzyme catalyzed reaction. 
(11) Explain the effects of reversible and irreversible, competitive 
inhibitors on the rate of enzyme activity 


ondary, 


Activator, Prosthetic group, 


jon, 
ye concentration and substrate concentration 


d noncompetitive 


Macromolecule 
‘A macromolecule is high molecular weight compound more or equal to 10,000 und usually 
water insoluble e.g. starch. 

Polymer 
Such a macromolecule that iy made from many repeating units is called polymer e.g. elyeoxen 

Monomer 

Basic repeating unit of » polymer is called monomer e.g, isoprenoid (CsHs) unit in 

terpenoids. 

Interconversion of these molecules will be carried out by condensation and hydrolysis. 

Condensation is also called dehydration synthesis if water molecule is removed. 


CHO 
CH,O,N 
CHO 
ICHONP 


© Literal meaning “hydrated carbons”. 
. eee of C, H, and O. Mostly hydrogen and ‘oxygen are found in same rat? 
Chemically they are defined as “polyhydroxy aldchydes or ketones 

Ps Er i a 
which on hydrolysis vield polyhydroxy aldehyde Bei — 
© Their general formuia is C. (H:0), 
© Simple carbohydrates are the main source of energy in cell, 


s 


UHS Topic-2 


Biological Molecules 


Ppoint/© 


Some carbohydrates 
me carbohydrates are the main constituents of cell walls in plants and microorganism: 


Examples are cellulose in wood, cotton and 
cane sugar and milk sugar 
Their main sources are yscen plant 


r, starches pe 


eat in cereals, root tubers, 


which produce them by photosynthesis, Even all the 


other compounds of plant 


are synthesized from carbohydrates 


Carbohydrates com! 


Common Name 


Taste 
Solubility in water 


Hydrolysis 


General Formula 


Classification 


| 


bine with 


Sw 


Easily soluble in 


| water 
‘Can't be hydrolyzed 
into simpler sugar _ 
| (CH2O)o! GoH240) 
C(H20). 


@ On dase of number 
of carbon atoms —_| On base of 
eg trioses (30), | monosaccharides 
tetroses (4C), released during 
pentoses (SC) ete, | hydrolysis e.g 

© Ontuse of finctional | disaccharides, 
group e.g. aldo and | trisaccherides otc 


_keto sugars 


Monosaccharides 
CHO CH:OH 
| 
gl Ke 
HCOH 
CH20H CH,OH 
Glyceraldehyde Dihydroxyacetone 


7 C atoms are found. 


splyeolipids respectively 


Most co 
(Branched orunbranchesd) 


plex sugars 


ingly soluble in 


Can be hydrolyzed 
| 


CxH:OVy | 


On base of structural | 
complexity & relation 
eat starch, glycogen, 

| cellulose, dextrin, 

var, pectin and 


[101000 or above 


o,group 


In nature monosaccharide with 3 ~ 
‘All carbon atoms except one have hydroxy 


| group. This exception is carbon of 


‘aldehyde or 


‘ketone group. 


eee ree? POO 


16 


eraldehyde 


Trioses 
0, | Erythrose Erythrulose Photosynj), 
4 | Tetroses | CaHOs ry photos 
Ribose (AS 
= in RNA 
5C | Pentoses | CsHyOs | Ribose Ribulose Br, 
photosynthe,,. 
E 
6C Hexoses | CsH)205 | Glucose Fructose Polymer fo 
Intermediates iy 
7C | Heptose | CiHisOr | Glucoheptose | Sedoheptulose photosynt 
buct 


Most monosaccharide (pentoses & hexoses) form a ring structure in solution 


© —__Furanose is $ comered ring while pyranose is 6 comered ring 
© These rings are heterocyclic having oxygen at one comer and carbon at other cor 
. Each pentose and hexose exist in either « or i forms depending upon position 
OH groups at Cl, If OH group is found downward at C1, it is called a sugar anj 
group is present upward on C1 then it is known as B sugar 
Glucose 
* Naturally priced in green plants which take carbon dioxide from air and 1:0 fiom soil yx 
@ucose. 
© Synthesis of 10 of glucose requires 717.6 Keal of solar energy, which in tum is 
glucose molecule and becomes available in all organisms when it is oxidized in eh 
* Dur blood contains 0,08% ghicose. 
iS _Siarch, cellulose, and slycogen yield glucose on complete hydrolysis 
* Free form of glucose is present in figs, grapes, dates 


UHS Topic-2 Biological Molecule: 
Oligosaccharides 


Those oligosaccharides which yield two monosaccharide on hydrolysis are called 
disaccharides and thi elding three are called trisaccharides. 
‘The covalent bond between two monosaccharides is called glycosidic bond, 
Maltose, sucrose. and lactose all are disaccharides. Their general formula is C 
Source & Common 
Nass Components Glycosidic Bond 


220) 


Maltose | Intern 
(Malt S 


T Sugar Cane 


Fruits | Glucose + Glucose 


1,4 glycosidic linkage 
.) 
(Gane | Glucose + 


Fructose 11.2 glycosidic linkage 


test are called reducing sugars 
free ketone group. A\ 
ses must first tautomerize 


Jt on Benedict or Fehling 
‘They have free aldehyde of 
tose are reducing sugars. Keto 


18 


a ee 
Biological 4, 
le 


UHS Topic-2 woleg, 
pont/O : 


Polysaccharides 


They ate formed by several monosaccharide units linked by glycosidic bond: 


They act as structural components, food and energy stores. 
n, cellulose, dextrin, agar, pectin and chitin all are polys; 


aride 
Ch 


| Algac (Most 


Organism | Plants, Green Animal, Fungi, | abundant Fung 
rg Algae Prokaryotes carbohydrate). Arthropods 
Cotton is pure 
. | _| form of celtulos 
= Call wal 


] Most of cells bu 
Location | Fruits, grins, _| Most of cells but 


Main constituent 


seeds, tubers. 12 muscles of cell walls. or 
I Main source of | = = 
j Mes carbohydrates for | Chiefstorage | Main constituent of | , 
ark form in animals. | cell wall of plants. mation 
~ | f-Glucose 
Rewit of | a-Glucose Glucose mol 
«-Glucose olecules (a N-acetyl 
iat molecules molecules amylase in paca 
Anmylose Soluble not digest) _ 
Tole in hot water Insoluble in Highly insoluble 
noay Amplopectn sg erly insoluble | insotuble 
luble 
F | Amylose: — 
Branching | Usbranched Branched (More 
Amylopectin than Unbranched Unbranched 
[ Beanches Aamylopectin) 
Glycouiaie | ABV: a1. —= 1 
inl Amylopectin: SAAS B 
a1 aio | ¢-16 ds 
Blue colour with o = 
ecm at jae with [No colour change | No colour cw" 
on iodine test con iodine es — 


Tests for Carbohydrates 


. ae or Fehii 0 
Sing test (0 detect reducing & Non-reducing POINT 


. PEO tere different types of polysaccharides, 


KETS - PREP BOOK 


Biological Molecules 


¥ rundant organic compounds fo. 
oftheir toto dry weight. pes 


in cells and comprising over 50% 


© Proteins are polymers of amino acids, the 
W acids, the compounds containing C, N, O, an 
BI ieticic tay consist Of a tingle polimcctide we mone Ph ais 
Enzymes Catalyse chemical reactions and 
cal reactions and control whole metabolism of cell 
‘Hormones Regulate metabolic processes = 
Transport proteins | Carrier protein that transports Oz (Hb), pds, metal ions ee 
Antibod Defend the body against pathogens 
Clotting proteins | Prevent loss of blood after injury 


Mitotic apparatus — | Helps in movement of chromosomes during anap 
Amino Acids 


ase of cell division. 


. About 170 amino acids have been found in cells and tissues. 
© Out of 170 types only 25 are constituents of proteins 
S_ Most of the proteins are however made of 20 types of amino acids 
Basic Structure of Amino Acid 
_Amamino acid is an organic compound containing an amino group and a carboxy! group 
‘attached to central carbon called alpha carbon, 
‘A Typical Amino Acid 
H{O 
Ni point 
- —s 
Amino Carhernyt Cro 
So 
Side Chain 
Bond Formation 
Amino acids link together to form a polypeptide molecule 
£ Few aznino acids combine Yogethor via a peptide bond to form a Pepi ¢e Alanine 


ind pentapeptides can be formed, This 


and Glycine form glyeylalanine, Similarly tei 
condensation occurs during translation. 


Peptide bond 

Dehydration w oly 
=, p: e2n-¢ + 
4 hy water 

Giycylalanine 


figure acid combines with Hof amino group 
i fearboxyl group of one amino acid ! 
4 or ene aaah ia reer and forming C-N link called peptide bond. 


ion of protein molecules. 


mae Biological y,, 
eS ee _ 


<4 


Secondary 
Primary 


Structural 
Number & conformation 
sequence of amino | (rr or shape) 
acids in protein 

molecule. 


Bending & 
folding and 
forming globular 
shape. 


Information 


e.g. coil or 
helix 


Ionic, Hiydrogen 


Peptide bond 


Bonds Disulphide bridges | Hvroeen Disulphide (-5-s-) 
Alpha helix ingle chain of 
Example | Insulin, Hb (ochelix), Hb Hb molecu 
B pleated sheet 
Primary Structure 
© F. Sanger was the first scientist who determined the sequence of amino acids iny 
molecule, 
* The sequence of amino acids in a protein molecule is determined by the 
nucleotides in the DNA. 
© This shown by all proteins at the time of their synthesis on ribosome surface 


* _Thesize of protein molecule depends upon number and type of amino acids compris 


$1 Amino Acids 


(ee et oll 
Biological Molecules 


Quaternary Structure 
Polypeptide tertiary chains are aggregated and held together by hydrophobic inte 
POINT: 
Classification of Proteins 


Fibrous Protein 


Protein 


Fibrils form Spherical or ellipsoidal 
Secondary Tertiary 

Insoluble in aqueous media | Soluble 

Non-crystalline Crystallized 

Elastic in nature Inelastic 

Structural Functional | 
Stable le 

Silk fibers, myosin, fibrin, ymies, antibodies, 
keratin | hormones, hemoglobin. 


Important Structural Proteins 
Bone and cartilage matrix | 
Blasticity to tendon and ligaments 7 
Protective coverings c.g. hair, nails, quills, feathe 
Chromosome _ 

Important Functional Proteins 


‘Control metabolism _ 


Regulation of physiological activities =| 
Immunity ied | 
Transport of Gases = =I 
Blood Clotting _ | 
Storage of amino acids in eges =| 


Storage of amino acids in milk. 


VHS Topica __——— 


jterogenous § ds related to fatty acids. 
Tey ea Po pganic solvents ike eter, alcohol, chloro, 


and benzencs. 
«Their hydrophobic nature makes them best suited to be a structural component of ., 
membranes = 
i » double the amor . as compared to same amount of carboh yr, 
Seales scrap er ety low proportion of oxygen. se 


‘of C-H bonds and very | 
vin exoskeleton of inseets, and cutin which js. 


je of epidermis of some plant organs. c.g. lc 


because of high proportion 
. May act as insulating layer 8» W® 
additional protective layer on the cutie 
fruits, seeds 
ACYLGLYCEROLS 
fe These are esters of glycerol and fatty acids, 
¢_ Anester is the compound produced as the 
acid and a water molecule is released, Suc 
Fatty Acid+ Glycerol “+ Acylglycerol*H,0 
C,H,OH+HOOCCH, —+C,H,OCOCH, +H,0 
Gilycerol isa tribydroxy alcohol which contains three carbons, each bearin, 
y s, gan OH gr 
When three fatty acids combine with one glycerol, a triacylglycerol (trigly it 2 
isaeeTiecyigiycerol arc also called neutral lipids as all three OH groups of glycen 
sure by fatty acids, ps OF glycerd| 
hed Tatty at ohana are bound to lycra by dehydration synthesis. 
‘Triglyceride, or neutral fat 


result of a chemical reaction of an alcohol wig 
a reaction is called esterification. 


3 water 
molecules 


No double bonds between carbon atoms j 
Straight chain_ =i eee hs 
Solid at room temperature T ged at =a —= 
Fats es = ___ | ils 
Animals Z | Plants 
jore useful for living things. 


Acet 
Butyric acid 168 
Palmitic acid $1 
Oleic acid =r 
WAXES = 
Waxes are highly hydrophobic compounds. 
There are two types of waxes: 
A) Natural waxes are simple lipids. 
These are typically esters of long chain fatty acids and long chain alcohols. 
. Examples are bee’s wax (found in honeycomb), lanolin (obtained from sheep wool), cutin 
{on leaf surface of plants) and suberin (found in cell walls in endodermis of plant roots). 
 _ They act as protective coating on the fruits and leaves and thus protect them from water 
Joss and abrasive damage. 
* They also provide water barrier for insects, birds and animals such as sheep. 
B) _ Synthetic waxes are generally derived from petroleum or polythene. 
. ‘These consist of mixtures of long chain alkanes, alcohols, aldehydes, ketones and fatty acids, 
. Paraffin wax which is used to make candles, wax paper, lubricants and sealing materials. 
PHOSPHOLIPIDS 
s _ Theyare the derivatives of phosphatidic acid by addition of one of the nitrogenous base. 
. ‘One end of phospholipid molecule (head), containing the phosphate group and nitrogenous 
is polar and hydrophilic ( 
. Other end He ycchecining the fatty acid side chains is non-polar and hydrophobic. 


Glycerol + 2 Fatty Acids + Phosphate Group 


Biological Mol... 


i a 


& aprpney ate frequently associated with biological membranes and form lipid bilayer 


TERPENOIDS/ TERPENES 
is id unis H 
© They are made of simple repeating units called isoprenoid units cH, 
8 am itt condenses in different ways to form manty compounds, é ch. 
c 2 


Examples 


* ‘Some common examples are carotenoids, terpenes, rubber, 2 H 
steroids. 


le model of E 


Semiconservative replication of DNA — 


| =e 


\ 
vUHS 2 
Topic. Biological Molecules 
Frederich Griffith | Transformation, First evidence of DNA as hereditary | 
__| mat "é a y 
Sra ay : DNA as transforming principle 


‘onfirmative evidence of DNA as hereditary materi 

‘Meselson & Stahl ____| Confirmation of semi-conscrvation replication of DNA 

Marshal Nirenberg, Philip Leder | hails eer | 

‘and Har Gobind Khorana ating of 64 codons 

‘Okazaki | Okazaki fragments during DNA replication 
Nucleic acid was first isolated in 1870 by F. Miescher from nuclei of pus cells (White 

blood cells). 


They are called nucleic acid, since they were first isolated from nuclei and are acidic in 
nature. 


Nucleic acids are polymers of nucleotides. 
There are two types of nucleic acid: DNA and RN. 


Both are linear unbranched polymers 
Composition of Nucleotide 


is 


Each nucleotide is made of 3 components: 
A S-carbon monosaccharide (a pentose suger). 


It is ribose in ribonucleotide and 


% Ne 
a {ore 


OH s “ 
A nitrogen containing base. Nitrogenous bases are of two types, single ringed pyrimidines 


(C,T & U) and double ringed purines (A & G). In a typical nucleotide, nitrogenous base 
is attached to position 1 of pentose sugar 
“ PURINES 


| phosphoric acid (HsPO«), Ithas abi to develop ester linkage with OH group ,, 
a pbc Itis pat ea wt position 5 of pentose sugar. Phosphoric ae my 

acidic properties to nucleic acid. my 
Formation of Nucleotide 
© Base + Sugar —» Nucleoside 
* Nucleoside + Phosphoric acid» Nasloxise aero 

th one phosphoric acid is cal cleoside monophosphate, yn, 
© A nucleotide with © diphosphate and with three phosphoric or i hy 
uy 


phosphoric acids is called nucleoside 
ass PS 0 
i! 
+ 2H0 
OH 


nucleoside triphosphate. 
Nucleotide 


h Go: 
* 2 nucleotides in DNA or RNA are connected through condensation reaction 


Phosphate 
phosphodiester linkage. 
eoti X 
' ae ie havea free 5* phosphate group at one end and a free 3° hydroxyl grou 
" By convention, these sequences are named from 5° to 3° i 


_— i ee er 
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Important Examples of Nucleotides 
ATP is an imported mononucleotide used as an energy currency by the cell 
“BY Currency by the cel 


‘Adenosine triphosphate (ATP) 


NADP and FAD (Flavin Adenine 


NAD (Nicotinamide Adenine Dinucleotide), 
wveral oxidation: 


Dinucleotide) are important dinucleotides and important co-enzyme in se" 


reduction reactions in the cell. 
point/O 


DEOXYRIBONUCLEIC ACIDS (DNA) 
* DNAs heredity material. It controls the properties and potential activities of » cell 


Nucleotide of DNA. 


Nucleotides 


Nucleoside + Phosph 


| dADP dATP 


d-Adenosine _| dAMP Bui 1 
d-Guanosine dGMP. dGDP dGTP 
d-Cytidine dCMP [aCDP jacre 
Thymidine | dTMP | aTDP. | aTTP 


Relative Amounts of Bases in DNA oa 
* 11951, Erwin Chargaff provided data about the ratios of different bases present In 8 
molecule. 


Sheep 
Wheat 
Yeast 
a Mamas Wine and Rosalind Franklin described X-ray diffraction analy, 
Watson & Crick presented scale model of DNA. Its salient features are given 
DNA is a dual polymer and made of two polynucleotide chains or strands, 
Thetwo strands are coiled ound each other in antiparallel way to forma double hl (4 
‘Thetwo chains are held together by weak hydrogen bonds. Adenine and thymine ae gost” 
by two hydrogen bonds while guanine and cytosine are connected by three hydrogen 


POINT. 


SiS of 
D 
beloy, 


. Diameter of DNA double helix is 2nm, 
In each turn of DNA, there are about 10 base 


. Base pairs are flat with a distance of 0.34 nm between them, 
ror tons 


pairs of about 34 Angstrom units 


y/ 


fe Per Book 
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‘Amount of DNA in Somatic and Germ Cells 


Biological Molecules 


Amount of 
DNWNucleus in 


Picogram in € 
a arp 


Amount 


fDNAUNucleus 


Type of Cell 


in Picogram in Chicken 


Red Blood Cells 2 
Liver Cells 74 | 7 4 
Kidney Cells 24 T 3 | 
Sperm Cells 3 | -| 
RIBONUCLEIC ACID (RNA) —_ } 
. RNA is polymer of ribonucteotides. 
4 The RNA molecule occurs as single strand, which may be folded back on itself to give 


double helical characteristics. In this ease, cytosine pairs with guanine and ad th 


uracil 
© _ RNAis synthesized by DNA in a process known as transcription 
Nucleotides of RNA 


Base (Ribose + Base) 
Adenine 
Guanine 


Gtosine 


Nucleoside Nucleotides 
(Nucleoside + Phosphoric Acid) 
Adenosine 

janosine 


|__ Cytidine 


Uracil idine 

‘Types of RNA 

‘Messenger RNA (mRNA) 

. Ittakes the genetic message from the nucleus to ribosome in the cytoplasm, where amino 
acids are arranged to form a specific protein molecule. 


* It consists of a single strand of variable length. 

. Its length depends upon the size of the gene as well as the protein for which it is taking the 
message. For example, for a molecule of 1000 amino acids, mRNA will have the length of 
3000 nucleotides. 

© Actually every three nucleotides in mRNA encode a specific amino acid, such triplets of 
‘Bucleotides along the length of mRNA arc called codons of genetic codes 


‘Transfer RNA (tRNA) 

* Its smallest in size. 

©  Iisasingle stranded molecule but it shows a duplex appearance at its some regions. 

© _Ittransfers amino acid molecules to the site where peptide chains are being synthesized. 

© There is one specific tRNA for each amino acid. So, there are at east 20 kinds of (RNA 


q molecules. tRNA picks amino acids and transfers them to ribosomes. 
Human cells contain about 45 different kinds of RNA molecules 
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Ribosomal RNA (FRNA) 

* Iti the major portion of RNA in the cell 

{His tanseribed by the genes present on the DNA of several chromosomes 
* These have the largest size among the RNA 

$ _ lftacts as a machinery for the synthesis of proteins 


It is strongly associated with the ribosomal proteins where 40 50 % of it is present 


Takes message from 
DNA to ribosomes 
Single “Strand of 


Transfers amino acids 

to ribosomes 

Length of 75.99 
nucleotides 

34% 10-20% 


Formation 


Tibosomes _ 
Double helix 
Constant leng 


80% 


Percentag 
DIFFERENCE BETWE, 


EN DNA AND RNA 


Nucleolus, ribosomes, cytosol 
dria, chloroplast 


UHS Topic-2 


ENZYME - COMPOSITION & CHARACTERISTICS 


Enzymes axe biological molecules (proteins) which catal 
remain unchanged after completion of reaction. Enzy, 
Without enzymes reactions are 


lyee a biochemical reaction and 
ymes are organic catalyst 
Possible but they would proceed at very low speed. 


Composition 
« Enzymes are globular proteins made of ot 
“Soatad le of one or more polypeptide chains having tertiary 
+ This protein part is made up of hundreds of amino acids. 
Is 9 acids. ‘Thi save tertiary of 
tie Leesa \ese enzymes have tertiary or 
« Most of the amino acids maintain its globular shape while few are involved in catalysis, 
« Active site is a charge bearing cavity of enzyme having two regions i.e. binding site and 
catalytic site. Shape of the active site is designed according to the substrate. 
Binding site is involved in recognition and binding of substrate with enzyme. 
+ Catalytic site is involved in transformation of enzyme-substrate complex into enzyme and 
product. 
Cofactor 
© _Non-protein part of enzyme that is required for its proper functioning ix called co-factor 
* Cofactor acts as bridge between enzyme and substrate. It also acts ax source of chemical 


energy for catalysis 

¢ Such an inorganic cofactor that is detachable is called activator e.g. metal ions like Fe", Mg", 
Cu", Zn" ete, 

¢ Ifa cofactor organic and is loosely attached to the protein part, it known as coencyme, 
Coenzymes are the derivatives of vitamins, For example, ATP, NAD" and FAD* are 
common coenzymes. 

© Ifa cofactor o non-protein part is covalently bound to the protein part, itis called a 
prosthetic group, \t is permanently attached to enzyme, For example, cytochrome is 
prosthetic group of cytochrome oxidase. 

* Ap activated enzyme consisting of pol 


peptide chain and a cofactor is known as 


holoenzyme. 
© _Aneenzyme with its coenzyme or prosthetic group has been removed is called apaensyme 
‘Characteristics 

shemical reaction and 


© Enzymes are biological molecules (proteins) which eatalyze a bioc 

remain unchanged after completion of reaction. 
© _Alflenzymes are globular proteins, having specific chemical composition duc to their component 
acids and specific shape. 


tremendously increase the efficacy of a biochemical 


Biological Molec, 
X 
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‘They are sensitive to even # min 


. 
«They require aqueous media for their activity 
| Some:iay require co- factor for their proper functioning 


. ‘Some enzymes are potentially damaging, if they are manufactured in their active fry, 
MECHANISM OF ENZYME ACTION 


Mechanism 
E+S == ES Complex 


ce 


‘or change in pH, temperature and substrat 


EP Complex-==E+P 


The active site of an enzyme is a three-dimensional cavity bearing a specific ch, 
which the enzyme reacts with its substrate co 

The active site is made of two definite regions ic. binding site & a catalytic sit 

Binding site helps the enzyme in the recognition and binding of the proper subs, 
produce an ES complex. 

© Activated catalytic site catalyzes the transformation of the substrate into product (5) 


os the catalytic site. 


© Formation of ES complex activa 
Precursor Activation & Feedback Inhibition 
Increase in concentration of substrate can cause increase in rate of reaction, This activ 


is called precursor activation. 
. Similarly, sei ‘of enzymes in a cell can be regulated by its products. When the activity oy 
enuyme is inhibited by its own product, it is called feedback inhibition or e1 hie 
uct i called fo inhibition or end product inhibin, 
Initial 
perenne Intermediate substances Enzyme 
4 
oe 
1 2 3 
Final 
product 
Models Precursor activation 
Lock & Key Modet 


é Boil Fischer (1890) proposed Lock and Key model, 
AS one specific key can open a specific lock, in the same manne fie . 
form a specific substrate into product (5), — 
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Induce Fit Model 

«Koshland (1959) proposed Induce Fit Model. 

« _ It isthe modified form of Lock and Key model, 
¢ __Itstates that when a substrate combines with an enzyme, it induces changes in the enzyme 


structure. This change in the structure all 
lows enz c c 
effectively. "ye to carry out its catalytic activity more 


«Enzymes which follow induce fit mechani ie 

FACTORS AFFECTING ENZYME ACTION aca eer 

Enzyme Concentration 

. Rate of reaction is directly proportional to amount of enzyme present, which in tum 
determines the number of available active sites for that particular catalytic reaction, 

‘If substrate concentration is unlimited and amount of an enzyme is increased by two-fold 
the reaction rate will be doubled, 

+ However, after a certain limiting concentration, the rate of the reaction will no longer 


depend upon this increase, 
Substrate Concentration | 
The mate of an enzyme-controlled reaction is directly proportional to the substrate 
concentration provided that active sites on the enzyme are available. 
+ Athigher concentration of enzyme, increase in substrate concentration increases reaction 
velocity, Reaction reaches to maximum at equilibrium state, 
+ When all active sites are occupied by substrate and no more available, this state is called 


state of saturation. 
‘Temperature 
«Heating increases molecular motions. Thus, the molecules of substrate and enzyme move 


more quickly, so probability of reactions to occur is increased. 
«Heat provides activation energy and kinetic energy. 
The rate of an enzyme-controlled reaction increases with an increase in temperature upto 
certain limits. Increase of 10°C in temperature doubles the rate of reaction. 
© Optimum temperature is the temperature at which an enzyme works at its ‘maximum rate 
eg. for enzymes of our body 37°C is the optimum temperature. 
° Increase in temperature above optimum value increases the vibrations of atoms in enzyme. 
If vibrations become too violent, globular structure ‘essential for enzyme activity is lost and 
the enzyme is said to be denatured. 7 
. If temperature is reduced to near or below freezing point, enzymes are inactivated, 
pH Value 
© Optimal pit is the range of pH 


ne functions most effectively. 


to break, resulting in the g, 


S Topi she bonds in the enzyme 
in pH cause the 
extreme cbanges pl — 
—- Function 7 
ie : [aso 
Fiydrolysis of sucrose = 
ge | 
mt activation of trypsinogen = 
okinase ; [sso 
Si Amylase _ | Digestion of carbohydrat = = 
Sate [be rogen peroxide 
Catalase Decomposition of hydrogen P 16) 
a otealysis 
ooemeygae | involved he ly 200 
Pancreatic lipase [Hydrolysis of fats : 209 
“Arginase [ catalysis of arginine into ures : 
Factors Affecting Enzyme Action 


I-AA 


eeirate ‘Enzyme Concentrator om” 
INHIBITORS 
® _Aninhibitoris a chemical substance which can react (in place of substrate) with the enzyn: 
but is not transformed into product's and thus blocks the active site temporal « 
permanently. 
+ Examples include cyanide, antibiotics, anti-metabolites and some drugs 
* They are of two types of inhibitors i. reversible and irreversible inhil 
y ibit 
Enzyme Inhibitors "ee 
Inreversible Inhibit i 
inhibitors Reversible Inhibitors 
ome itive Non-competitive 
Irreversible Inhibitor ad Inhibitors 
* They occupy the active sit 
ites by form) 
Active sites and they asehatien bonds or they may physically bls 
- react : 
They destroy enzyme by altering 'Y Occupying the active sites. 
0 that the substrate cannot bond tothe 


. Examples of irreversible . 
inhibitors are eyaidesandions of he 
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Reversible Inhibitors 
«They form weak linkages with the enzyme, 
. Their effect can be neutralized, ‘completely or partly by increase in the concentration of the 


substrate, 
«There are two types of reversible inhibitors i 
Competitive Inhibitors ©. competitive and non-competitive. 


3 


Fj Competitive inhibitors are structurally similar to the substrate, hence can bind to the active 
site but can’t activate the catalytic site, thus no products are formed. 

+ Competitive inhibition is usually temporary. 

+ Level of inhibition depends upon relative concentrations of substrate and inhibitor. 

* This type of inhibition can be reversed by increasing concentration of substrate, 


¢c x¢- 


raters OG 


Non-Competitive Inhibitor 

+ Non- competitive inhibitors bind with the enzyme at the site other than active site, The E 
other binding site of enzyme is called allosteric site. 

© Structure of enzyme is altered so that even if a genuine substrate binds the active site, 
catalysis fails to take place. 

+ Feedback inhibition is an example of reversible non-competitive inhibition. 


iy) MICROBIOLOGY — 


| aces xd di d structure of Viruses. 
« knowledge of discovery and structure of Virus 
® ay ra nctees (hepatitis, measles and mumps, polio, herpes) in humans with sip, 
symptoms and cure. 
(© Explain the mechanism o 


faction of Retroviruses and describe Aequired 


Immunode: ndrome (AIDS), 
(@ Describe the life cycle of Bacteriophage including: 
« — Lyticcycle 
© _Lyogenic cycle 
BACTERIA 


(©) Explain the structure and types of bacteria (cocci, bacilli und spiral) 
Discuss in detail: 

© Gram te bacteria 

© Gram -ve bacteria 

© Nutrition in bacteria 

© Reproduction in bacteria 
(@) Discuss the control of bacteria by physical and chemical methods, 
FUNGI 

(h) Define fungi 

(Describe the life cycle of fungus (Rhizopus). 

@) Discuss useful and harmful fungi to mankind. 

(kK) _ Describe the structure and reproduction in fung 


The word “Virus” was generally refered to as a 
- ” Poison associated case cs 
The word “irs is dive fom Latin word yenome a 
Viruses can be defined as “non-cellular infectious enti : 
DNA normally encased in Blaster’ are entities which contain either RNA ot 
Bie teproduce ony in living cel, so are always obligate intracelular parasites 
ous particles made only of proteins and cause mysterious brain infection 


in man and mad cow infection in cow (wit 
© Virolds wre small pasticles of RNA and sehen 
and animals. 


Jack protein coat, The cause diseases in both plat 


DISCOVERY OF VIRUSES 
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RUCTURE OF viruses 


+ Acomplete, mature and infection, 
+ Primarily, it can be divided into yy, Paola 
Central Core © parts i.e. core and cont 
2 Tee careisinoerpert of virion which consas of vind pees 
* Genome is the genetic material wine NAGENAS 
Paehen is cither DNA or RNA, 
+ The coats the outer co. 

n vering of viral particle which con envel 
Caps is made up of tee cae ati ich consi of aps and emelpe 

is specific to a particular kind ot sin eee ae eet ee 
© 162 capsomeres are present 

nt in capsid of herpes virus and! 252 in the capsid of adenavirus, 
There are two forms of symmets : ola heel eases 


in virus capsid i.e. cubical or helleal. When the capsomeres 
fe arranged in 20 trian, 
Ste arranged in 20 triangles, it is called icosahedral (polyhedral or spherical), When the 
cupsomeres are arranged in a hollow coil that appears rod shape, itis called helical 
+ A few viruses have an additional lipoprotein envelope around the capsid which is derived 
from the cell surface membrane of 


the host and also contain virally encoded proteins. Non- 
enveloped viruses are known as naked viruses. 


VIRAL DISEASES, 


Blisters’ 
Vascular 
tenes single | ctcomes” | ce 
lerpes simp! ysical co cae 
Herpes type 1 virus with soresorby | °F | assiviral drugs! 
Simplex (GNA hal ectodermal | Avoid contact 
” lissuc. Most 
(Oral herPes) | enveloped virus) | (Toothbrushes, | Tome Nn 
utensils) mouth, lips, 
and at other 
skin sites. 
{= Fever, runny 
NA enveloped nose, cough, | Aytovimmunity, 
RI Coughing & red eyes, red | Auovimumun 
Measles bated vnus) Sneezing flat rashes on wae i 
(Paramyxov be 
——— “Preven muscle 
\ pala, 
headache, | Auto-immunity, 
RNA enveloped | Coughing & painful Vaziadien 
Mumps virus _ | sneezing swelling of 
(Paramyxovirus) parotid 


UHS Topic 
‘of spinal 
{RNA non- & leading to 
enveloped virus, Af 
in spherical 
capsid). 
‘Smallest known zi 
vans ~| Acute | 
infection 
(nausea, 
Picomavirus vomiting, Vaccination’! Gooy 
Hepatitis A (RNA non- Oro-feeal route | Giarrhea, hygiene 
(Infectious) || eaveloped virus) jaundice, 
fever, 
anorexia) 
i Blood, Sexual | Acute 
contact, Mother to | (vomiting, 
new born yellowish 
skin, 
Hepatitis B yeaa tiredness, dark puporiaation! Alpha 
(Serum) — urine, interferons: 
| enveloped virus) abdominal —_| Screening of blood 
pain) & 
chronic (liver 
cirrhosis & 
+. [iver cancer} 
Blood aaa 
(ocassionally 
fever, dark 
head NA be urine, No Vaccination’ 
Cinfison) | enveloped v abdominal | Alpha interferon & 
= pain, yellow | Ribavirin/ 
skin) with | Screening of blood 
eon! & 


Microbiology 
RETROVY 
RETROVIRUS RU D AIDS 
+ Retroviruses are asociated with tumor production in animals tke ‘ 
«They are spherical, 100m in diameter, ane Resende tele 


enveloped by host plasma membrane, contains 


single stranded RNA. 
Human immunodeficiency virus ¢zyy) 


syndrome (AIDS) is a retrovirs which acquired immunodeficiency 
« May be non- specific in their action wally infos & 
reeset Y infect those cells containing specific 
A Reverse transcriptase is « speci 
into double stranded viral DNA ‘oe = sage weed EN sich 
infect the host eell but also incorporate 
Into host genome as a provirus that can pass on to progeny cells in this way normal calls 


become cancer cells. 
HUMAN IMMUNODEFICIENCY Virus (uty) 


*  Itisan RNA enveloped virus. 

* —_ HIVis spherical with conical capsid 

© The outer covering is a lipoprotein envelope 

¢  Theviral core contains two single strands of RNA and enzymes needed for HIV replication, 


such as reverse transcriptase 
. Reverse transcriptase is used to convert viral RNA genome into viral DNA genome. 
me 


Structure of HIV 


Host Specificity 
* Primary hosts of HIV are helper T lymphocytes (CD4 cells). 
* — Inaddition, macrophages and certain brain cells may also be affected, 


Mode of Transmission 
* By intimate sexwal contact (virus present in body sectetions and blood, which gets entry 


in recipient blood from minor wear and teurs, more common in homosexuals) 
* Contact with blood and breast feeding. 
* Prick of an infected needle or surgical instruments (problem for health care providers). 
ACQUIRED IMMUNODEFICIENCY SYNDROME (A1DS) 
Acquired immunodeficiency syndrome (AIDS) first reported in young homosexual males, 
having one of more complex symptoms like severe pneumonia, vasculat ones sudden 
weight loss, swollen lymph nodes and immune deficiency or decreased immune functions. 


40 
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Life Cyele/ Infectious Cycle 
Se 
f 
\ 


of AIDS 
HIV infection can be divided into 3 stages: 


Asymptomatic Carrier 
No ee contoad a) omollen Imp ands wo bY 


UHS 1 


r x (ARC) 
GH) AIDS Related Comples (ARO pit or groin that persist for months. Othe 


(ii) Full Blown AIDS 


‘Treatment of AIDS 


cro, 
mptoms for 9 months oF longo, 
of antibody becomes positiyy, ty 
m 
i 


These symptoms disappe 
The standard HIV blood test for the P 


tent diarrhoea, 1088 of memer 


Swollen lymph glands in neck. . 


flu, persis 

include night sweats, persistent cough, ‘ 

to think oe ass of judgment and depression 
s 


Its the final stage. in ithore is severe weight loss and weakness dve to perssten g 
and usually one of the several opportunistic infections i.e. Kaposi’s sarcomy i 
fesion on skin), fungal infection, viral infection, gastrointestinal disense, ¢<\ 


disease, nervous system and cye diseases). 


Toi 


Antiretroviral therapy (ART) is done for treatment. It is not a cure but it contro) 
increases life span of infected people. 


‘Control Measures Against HIV Transmission 


‘Avoid sharing syringes, toothbrushes, towel and blades. 
Use of sterile needles, syringes & surgical instruments. 
Avoid prohibited sexual contacts. 
Screening of blood and blood products before transfusion, 
LIFE CYCLE OF BACTERIOPHAGE 
So far the best studied phage virus is that which infect £; col, and is called T phage, 


STRUCTURE aimens them T2and Ts phages mainly used in phage studies. 


plate, Tail fbers are involved vee Lae reattached with he ule 
Spe age volume is 1/1000 of its host j, bacterial cell, 
STEPS OF LIFE CYCLE, 
(1) Attachment Adorptiog 88 the bacterial cel, 
@) 


EOF T4 
{etmeembles a tadpole, with ahead and a wl 
ts head is an clongated pyramidal, hexagonal 
containing double stranded DNA and to which 
Phage Tail is hollow and 
‘core, enclosed in a cont 


The tail releases the 


sheath enzyme lysozyme to dissolve a porti i. 

®) Injection 8S ied ioe cel rough cl wala a aa 
ages 

ihesd and tail ial DNA into bacterial eet. The 


and 


et 


cll wall and cel! membrane 
‘itis remains outside the gel COM Which forms the 1 
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Newly formed phages are re 


sed to infect the bacteria and another cycle begins 


(‘The phage which causes lysis of host cell is called lytic virulent phage 
tysogenie Cycle 
(1) Viral DNA, instead of taking over the control of host's machinery, becomes incorporated 


in this dormant state is called prophage and this 


rocess is 
2) Bacterium continues 1 live and Feproduce normall 
@) chromosome passes to each daughter cell in all successive 
(3) Sometimes, viral DNA gets detached from the host's chr. 
" This pro is called induction. 

(4) _ Induction involves either a spontaneous or environmentally induced. This results in the 
initiation of a typical lytic cycle, which ends in the lysis of the bacteria 


y. Viral DNA being the part of bacterial 
tions 


smosome 


} 
i 


Head ——| DNA 


 reptcated sory 
Pacem 


Virus | Lytic or virulent phase 

Bacterium | Non-resistant__ 

Relationship _ ‘Master — Slave relation _ 

Effects Infectious cycle _ 

Viral DNA Takes Control __ 
Destroyed 


[ Lysogenic or temperate pp 
Resistant : 
——T Host - Guest relation 


Non-infectious cycle 


‘STRUCTU OF BACTE 
©All bacterial cells invariably have a cell membrane, cytoplasm, ribosomes and chroma 
© Themujority have celf wall, which gives shape to the bacterial cell 
© Specific structures like capsule, slime, flagella, pili, fimbriae and granules are p 


in all bacteria. 
Denon ea 


SHAPES OF BACTERIA 
« Bacteria may be Ce 

(Curved spring ee 
‘Some have characteristic s 


(Spherical or ovaj rs 


ape), Bacitii (Rod shaped) and 5 


UHS Topic-3 
Herexulat arrangement Microbiology 
Random planes 
ght wo planes of division 
{Ties planes of dv 
Diplobacillos Tass planes of division 
Surepiobacillus ‘Chain of baci Single plane of division 


Rod shaped with 
herical ends 
Spirally coiled 


Vibrio Coe 

Spirillum ats : 
oI Puck, Figid spiral ° 

Spirochete Thin, flexible spiral No 


Some Important Examples - 
Cocei__| Diplococeus pneumoniae, Staphylococcus au | 
Bacilli | Escherichia coli, Bacillus subtilis. Pseudomonas os 

[Spirals | Vibrio cholera, Hyphomicrobium. Treponema pallidum Spirrilum minus | 


FLAGELLA & PILL 
cree 


short — = 

Flexible, Hel “[ Rigid, Non-helical, Hollow. 

igs ae podies, attached with | Originate from basal bodies, attached with 
lurma membrane & pass out through cell | plasma membrane & pass 0 through cell 


i wall, i 

of, i i | Made ‘of pilin protein. 

sent in all except cocci. Cocei rarely have “True pili present in Gram negative bacteria 
“with host or with 


UHS topics __ 


‘Classification 00 Base. of Flagella 
‘No flagella. rr 
Mon “fe flagellum at one 
sta Suet oth ends 
tae cee Single a a ie 
Lop! ft of flagella at one 
ig si equally surrounded by Magen, 
Peritrichous 
Amererchovn bacarn 
tener baie 
8 
H) 
Puerto becernsn 
Loreen tac 
° 


and commonly include capsule, slime and cell wall. 
Capsule and slime form glycocalyx. 


Complexes of layers extemal to the cell membrane are collectively called cell envy 


Capsule 
A thick, gummy steucturo giving sticky character to colonies of encapsulated bacteria 


* Iti made up of polysaccharide units or proteins or both 


© _Itis tightly bound to the ceil 


lime 

$ Leese soluble shield of macromolecules ouside capsule i calcd slime capsule 

+ Itcan be removed from cell easily 

* Slime provides greater pathogenicity to bacteria 

* _Itprotects them from phagocyrosi 

Cell Wall 

. 

© Cell wall is only absent in Mycoplasma, 

It is composed of a macromolecul ai 

crosslinked with pop ae peptidoglycan consisting of long gly 

| * Sugar, teichoie acid, poproteing Upopol cit 

| linked with peptidoglycans, ou Dreccharides are also present wh 
Teichoic acid fibers protrude Outside the Peptidoglycan, 


| . 
| * Cell wall of archaeobacteria docs contain pep ad 
slycoproteins and polysaccharides.» Peptidoglycan; rather contain p™ 
. Itdetermines the shape of bacteria. 
. It protects the cell from osmotic lysis, 


UHS Topic-3 


© Itprovides idem 
Gram 


lifferent bacteri¢ 


sitive and Gram 


ve ea: depending upon their staining characteristics L., 


Stain Primary dye (Crystal viol 
Gram’s iodine) Hole | scoondary dye (Satianis) 
Staining character Purple Pink 
Pin 
[ Number of major layers | | > 
Peptidoglycan 50% of dry weight 10% of dry weight 
Lipids 149 11-12% 
Additional substances | Tichoie acid and lipoteichoie | Lipopolysaccharides, 
Et lipoproteins 
Overall thickness ick 20-80 nm, Thin &-11 nm 
‘Outer membrane io Yes 
Periplasmic space Present in some Present in all, 
Permeability — More permeable ‘Less permeable 
Resistance Less More 


* — Periplasmie space lies between peptidoglycan layer of cell wall and cytoplasmic 
membrane. It is the site having certain enzymes. 

CELL MEMBRANE 

© —_ Itis thin, flexible structure beneath the cell wall, surrounding cytoplasm. 

Itis very delicate in nature and any damage to it results in death of the organism. 

Bacterial membrane differs from eukaryotic membrane in lacking sterols such as cholesterol. 

Itis involved in transport of proteins, nutrients, sugars and electrons ot other metabolites. 

The plasma membrane of bacteria also contains enzymes for respiratory metabolism Le, 

site for cellular respiration. 

CYTOPLASMIC MATRIX 

© Agel like substance present between the plasma membrane and the nucleoid. 

© Plasma membrane and everything present within itis called protoplast. 

* Cytoplasmic matrix lack membrane bounded organelles & cytoskeleton however 
chromatin’ nuclear body, ribosomes, mesosomes, granules and nucleoid are present in it, 

NUCLEOID 

© Bacteria like other prokaryotic cells lack definite membrane bounded nucleus and chromosomes. 

* —_Nucleoid is a single, circular, double stranded DNA molecule, aggregates as an irregular 
shaped dense arca in the centre of bacterial cell. 

* tis visible in the light microscope after staining with Feulgen dye. 

* Other names for nucleoid are nuclear body, chromatin body and nuclear area, “ 

Extremely long molecule of DNA that is tightly folded to fit inside the cell component is 

chromatin body. 

Bacteria have a single chromosome, thus they are haploid. 

Escherichia coli closed circle chromosome measures approximately 1,400 um. 


# They are composed 
‘¢ May be loosely attached to the cell me 


ea double stranded DNA molecules, self-replicating but NOt essentia) 
ireular, y 
bactenal metabolism 

| growth and heavy metal resistance, disease, and insect Testy 


Contains genes of drug resistance, vs shsgg : 
Phhemids are important vectors in modem genetic engineering techniques, 


RIBOSOMES 
of RNA and proteins. 


brane of plasma membrane. 


Smaller than cukaryotic ribosome. 


MESOSOMES 
Formed by invagination of cell membrane in to tho cytoplasm. 


Involved in DNA replication, cell division, export of exo-cellular enzymes and also con, 


respiratory enzymes. 


STORAGE BODIES AND GRANULES 


Store extra nutrients like glycogen, sulphur, fat and phosphate. 
Also store waxte material like alcohol, lactic acid, and acetic acid 


. 
. 

. 
CYSTS 
. 

. 


These are metabolically dormant bodies, resistant to adverse physical environmental conditions ys 
as light, high temperature, desiccation, pH and chemical agents. : 
a) id hae aoe (external 10 vegetative cell) or endospore (inside vegetative cl 
Endospore are more resistant structures and can survive for years. 

They germinate to form vegetative cell under favorable conditions. 

They normally develop at end stage of growth of bacteria. 


They are dormant, thick walled desiccation resistant form but not hea fesistant 5 
rT 
They develop during differentiation of vegetative cells which can germinate under suit! 


Desiccation resistant 


ee during differentiation of bactenal 


UHS 


Heterotrophic Bacteria 

Those bacteria which cannot synth ‘organic compounds from simple it i 

substances are called heterotrophic bacteria: ee oe 
prophytic Bacteria i 


Saprophyic ‘bacteria yet their food from dead organic matter Present in soil in the form of 
rial romking from partial decay of plants and animals 
feria have an exter 
nes of humus to simple compounds nt eM that break. down the complex 
Examples are Pseudomonas, zotobacter. 
Parasitic Bacteria 


Autotrophic Bacteria 

‘Those bacteria which can synthesize 1 organic 

substances are called antooenh tot eee ee eee tnorgs 

Photosynthetic Bacteria 

Photosynthetic bacteria carry out photosynthesis, 

They contain chlorophyll which differs from chlorophyll of green plants, dispersed in the 

¢ytoplasm and thus is different from that present in cells of green plants. 

They use HaS instead of water and thats why release sulphur instead of oxygen. 

CO, +2H,S gil -+(CH,O), + H,0 +28 

Examples of photosynthetic bacteria are green sulphur bacteria, purple sulphur bacteria, 

irple non- sulphur bacteria ete. 

“hemosynthetic Bacteria ’ 
Chemosynthetic bacteria oxidize inorganic compounds like ammonia, nitrates, nitrites, 
sulphur or ferrous ions and trap the energy thus released for their synthetic reactions, 

« _ Examples are nitrifying bacteria, 
GROWTH & REPRODUCTION IN BACTERIA 
REPRODUCTION 
Asexual Reproduction 
. 


Bacteria lack mitosis. 
Bacteria increase in number by an asexual means of reproduction, called binary fission. 


Parent Cell Enlargement —+ Chromosome Duplication’ DNA Replication & Distribution 
aa eae brace Invogination > taward Growth of Cell Wall™+ Division of Cell nto 


Cells Sees 
eee ey ‘until the completion of next division is known as generation time, 


Microbiology 


formation of gametes ayy 


because there is no 
ee three Ways; Conjugation 


bination, It occurs n 


‘During conjugation, bactetis ! 
Bacterial plasmids are exchanged during 


jugation produces new 
ae ‘under great variety of conditions, 
Vaid 


GROWTH 
Bacterial growth refers commonly to increase in number of bacterial cells. 
Four distinct phases are recognized in bacterial growth curve, 
‘Lag Phase 
Itis the phase of no growth. 
‘Bacteria prepare themselves for division. 
‘Log Phase 
tis the phase of rapid growth. 
Bacteria divide at exponential rate, 
‘Number of cells double with cach doubling time. 
-_hesnt hdemed 
Bacterial rate is equal to bacterial rate of reproduction and multiplication. 
‘ozcurs due to exhaustion of nutrients or accumulation of toxie metabolites 


Soon moss 


CONTROL OF BACTERIA 


Bacterial control is required to prevent diseases and food spoilage. 


PHYSICAL METHODS 


‘The process in which physical agents are used to control bacteria/microorganisms is known 
as sterilization process. 

It involves killing of all microbes. 

In physical methods, steam, dry heat, gas, filtration and radiations are used to control 
bacteria. 

Use of Heat 

Both dry heat and moist heat are effective. 

Moist heat causes coagulation of proteins and kills the microbes. 

Dry heat causes oxidation of chemical constituents of microbes and kills them, 


Use of Radiations . 4 . 
Certain electromagnetic radiations below 300 nm are effective in killing of microorganisms. 
Gamma rays are in general used for the sterilization process. 

Membr Filters x 

Heat panekive compounds like antibiotics, seras etc can be sterilized by means of 


Disinfection rE 
Itinvolves killing of casey i cane agents, 
Itinyolves killing of most life form Pease ; 
The important chemicals used for disinfection are Ox\t7iNE reducing agents 
Te imptt ei,bycrogn pene, poten. Pome Sh? 
formaldehyde etc. 


rowth of microor 


‘Chemical substances used on liv 


called antiseptics. 
Chemotherapeutic Agents 
Chemotherapeutic agents and antibi 
bacteria and other microbes. These 


ims in living tissues. 
They destroy or inbibit the growth of microorEan!s in living 


; ray canes pans. 
Oe acrraiion isan important method to control bacterial diseases in humans 
Pasteur used attenuated cultures of bacteria as vaccine 
ANTIBIOTICS 


sraibiotics are the chemotherapeutic chemical substances which are used in treatne 


infectious diseases. 


Synthesis 
e Antibiotics are synthesized and secreted by certain bacteria, actinomycetes (Spore tonn, 
. nents) and fungi. 


Gram positive bacteria that grow to form long tubules called fila 
‘© Some antibiotics are also synthesized in laboratory. However, their origin are living ce 
Mode of Action 
© — Microbicidal effect is one that kills the microbes immediately 
* — Mlerobistutic effect inhibits the reproductive capacities of the 
microbial population at constant size 
© Damage by antibiotics can result in malfunctioning of cell wall, cell membrane, cytoplasm, 
enzymes of nucleic acids. 
Misuse of Antibiotics 
* Widespread problem is drug resistance against microorganisms, This results in an increase 
feaistance against disease treatments, ws 


Is and maintains i 


‘Allergic reactions 
Effects auditory nerve cai 
| Permanent discoloration 


STRUCTUI 
actin sgn erme 
trai Ren 'ycelium, consists of long, slender, branched wubvl 
septa into individual cells FR apes Be re tidal erica oe 
Septa of many septate hyphae have a Scere 


They show a characteristic type 
y mitosis, During nuclear mitosis, 
adhe indles form within the nucleus and 
veen the two clusters of daughter 
nighter chromosomes. 
REPRODUCTION IN FUNGI 
Fungi can reproduce asexually 


Amlear envelope does not break; instead the mito, 
a © 5 


nuclear membrane constriets bet 


‘4s well as sexually 


ASEXUAL REPRODUCTION 


Asexual reproduction 
Spore Formation 


lakes place by spores, conidia, fragmentation and budding, 


Spores are common mean of reproduction in fungi 


Spores are produced inside the reproductive structures called sporangia, which are cut off 
from the hyphae by complete septa 
Spores m 


be produced by sexual or asexual process 
‘These are haploid, non-motile and not needing water for their dispersal, 
These are small in size, produced in very large number and dispersed by wind to great 
distances, 
Spores may also be dispersed by insects and many other small animals and by rain splashes, 
‘Conidia Formation 
Conidia are non-motile, asexual spores which are cut off at the end of modified hyphae 
called conidlophores, and not inside the sporangia, usually in chains or clusters, 
“They may be produced in large number, can survive for weeks and cause rapid colonization 
of new food. 
Fragmentation 
Fragmentation is simp! d 
fragment giving rise to a new mycelium. 
Re uddil 

Si by budding. . 
‘Unicellular yeasts reproduce by or x Fills an 
Itisan asymmetric division in which tiny outgrow! produced which may separate 


le breaking of mycelium ‘of some hyphal fungi, cach broken 


and grow. vis 
Yeast may divide by simple, relatively equal cell division: 


Budding in yeast 


SEXUAL REPRODUCTION 


Deus of sexual reproduction vary in different groups of fungi, but fusion of hiplod 
‘nucle and meiosis are common to all, 

During sexual reproduction in fungi, hyphae of two genetically different but compute 
mating types come together, their cytoplasm fuse followed by nuclear fusion. 


‘Upon meiosis in zygote. 5] 
RSS SPR may be produced by ther ie bois 6 
sida bas me haracteristic structure’ fruiting 


Fungi Life 
2080 
996 
Spores 


Ascraat Mh 
Reprodection = 


Mycetinns (Ln) 


Plsmogamy: 
Naps rom 
tweet et Corman: 
heterokaryodi eel es 
eee 
ma Sera 
TD tproivtion — DBE spores 
(erokaryotle ) 
* 
Karyogamy: Metonin: 
The nuclei fh [mae] Haploid (1) spores 
farm sds) a 
zygore. —_ 


LIFE CYCLE OF RHIZOPUS 


Rhizopus 


ltisa 
It is a saprotroph, commonly grows on bread s0 called as black bread mold. 
Its hyphae are aseptate and multinucleate 


example of zygomycete (conjugating fungi) 


Microb, 


oduction 
“Ttshows both asexual and sexual repre produced in Sporan 
It shows both ase 


Asexual reproduction is through spo 
through zygospore, 


USEFULLNESS AND HARMFULL 


Fungi are important both ecologically and economically. 
ECOLOGICAL IMPORTANCE 


© Fungi are iny 


Th ling 


. me 
COMMERCIA\ 
ECOLOGIC, 
Role in Food Indi 
. 


ia and Sexual repr, 


Microbiology 


= Edible 
wrevisiae | Fermentation to get bread and Tiquor 

__| Flavour, aroma and characteristic colour to some cheese. 
| Fermentation of soya bean to get soya sauce and soya paste. 


T: 


Aapersilus | Production of citric acid. _ 
Role in 


vag Industry 
Penicillin is first antibiotic, which was discovered by A. Fleming in Penicillium notatum 
(fungus) 


Antibiotic 
Lowers blood cholesterol 

Prevent transplant rejection’ Immunosuppressive drug 
Inhibit fungal growth’ Antifungal 

Relieve headache (Migrain) 


[[Ergotine _ 
Role in Research 

© Yeast were the first cukaryotes to be used by genetic engineers, 

. First functional artificial chromosome was made in Saccharomyces cervisiae. 

. Pink bread mold Neurospora (Pink bread mold) has been used in genetic research. 


ICAL LOSSES DUE TO FUN 


Powdery mildews Grapes, 10! 

Ergot Rye 

Red rot ‘Sugarcane 

wilt Potato 

Root rot Cotton 

Seab | Apple 
| Brown rot [ Peaches, Plums, Apricot & Cherries 
Human Diseases 


* Ringworm and athlete's foot are superficial fungal infections. 

+ Histoplasmosis is caused by inhaling spores of a fungus, which is common in soil 

contaminated with bird’s feces. 

Candidasis or candidosis is oral of vaginal thrush caused by Candida albicans, 

Aspergillus fumigatus causes aspergillosis in persons with defective immune system (e.g. AIDS), 

Some strains of Aspergillus produce carcinogenic mycotoxins, called aflatoxins. 

Soong. Bism is caused by eating bread made from purple ergot-contaminated rye flour. 

4 150% of world's itis lost cach year de 1 unt ac. 
lood-rotting fungi destroy liv ‘trees and structural timber. 

Oo ten hie tile to stored cut lumber as well as stands of timber 

of living trees. 

S_Pink yeast Rhodotorula grows on shower curtains and other moist surfaces 

a — 


TOPIC-4 y KINGDOM ANIMA, 


Pseudococlomates, 


yelomnat 
(@) Define the following terms: Coclom 


following phyla: 
(©) Describe the medical importance of f Howing P 


es (Taenia soltum, F 
eam ides, Emerobius vermicularis, Ancylostomg 


‘asciola hepatica) 


(ii) Aschelminthes (Ascaris Jumbric 
(lil) Annelida (Hirudo medicinalis) : 
(lv) Arthropoda (mosquito, lice, Tse-tse fly, common housefly) 


(%) Mollusca (snail) 


Se , 


© Themame animalia is derived from Latin word anima meaning breath or soul 
. All the animals are multicellular heterotrophs and usually acquire food by ‘ANgestion 
followed by digestion. 
COMP! ITY IN KINGDOM ANIMALIA 
. Simplest of the animals belong to subkingdom Parazoa. These animals lack tissyey 
‘organized into organs and have indeterminate shape and are asymmetrical. Phun 
porifera is included in parazoa. 
They have cellular grade of organization, 
The subkingdom Eumetazoa includes animals of ot 
“organization, 
: e a he cells S Vn together into a highly coordinated unit calls! 
‘egal pata Abate into larger functional units called Organs. Different 
pig organ system. 


is 
Poriteca Ae ek, 
: 


+ Pewudecoulomates 


+ 

Platyhelminthes: 

a 
Porton Deuteroston™ 


Z i 
Annelida, o 
Hemichors* 


ther phyla which have symmety x 


KETS - PREP 800K 


Hs 
2 pation on Base of Symmetry 


de Radiat : 

All the animals in grade radiata are diploblastic 

jecontains animals with radial symmetry 
This is a condition or organization in which 

i parts of 

axis in such @ way that any plane passing through “0 eeegate atanged around cena 
halves that are almost mirror images of each other, '*! M8 divides the animal in 
Radial symmetry is considered an adaptation fora sessile 
Gnidarian (coelenterates) are placed in this prow thn 
The cylindrical body of a sea anem fn 
Grade Bilateria 

‘The animal can be divided into two 

equal parts by 

They have clearly defined right & left sie aan aera ahh wey 
dorsal or back and ventral or front surfaces licks oleae 


The animals belonging to Phylum Platyhelminthes to Chordata ae ineluded inthis group. 


Animals belonging to phylum Echinodermata have developed bilateral symmetry in thei 


larval forms and adult echinoderms have sec 
their special mode of Fife.” ondary developed radial symmetry, due to 


+ All the animals included in grade bilateria are triploblastic. 
+ They may be acoelomate, pseudococlomate and coelomate, 


Kingdom Animalia 


No symmetry Radial symmetry Bilateral symmetry 


(cg. Porifera) (e.g. Cnidaria) (eg. Arthropoda) 
Clssification on Base of Body Organization 
Piplablastic Organization 


Diploblastic animals belong to division radiata, 
animals have tissue level of organization. 
The body of these animals consists of two layers of cells, ectoderm and endoderm, 
There i jelly like mesenchyme or mesoglea which in most cases is non-cellular, 
animals show lesser degree of specialization and they do not form specialized 


There is no special in these animals. Most substances arc distributed 


‘body by the process of diffusion. 
— 20 central nervous system in these animals. A neuron net is present 


Toplc+ wascular ca 
ro 
| Theres only ove cavity i te bod! Bein) wale 
Pa hac serves othe HDT gigeatve Hem 
I ith water This: is known as 8€ bis 
ee ily and sexually 


© They reproduce both asexvt 
x Diploblastic animals are placed in phy 
‘Triploblastic Organization L 

‘bilateral symmetry layers ectoderm, mesoderm sg 


‘These animals have 

‘The body of these ploblastic animal: 
Pe cates P als are no 

© Affer embryonic development Here ied by the structures formed from then, 


separate Jayers of cells but are fePPe 
© Thecells of these animals show Brea 


organs and organ systems. 
The systems such as integumentary and nervous SYSIN develop from ectoderm 


Mesoderm gives rise to muscular, skeletal and reproductive systems. 
Endoderm forms the lining of digestive tract and glands of digestive system such, 
Trploblastic animals may be acoelomate, psewdocoelomate or coclomate, h 
Acoclomates 
¢ This group includes phylum plagyhelminthes. 
© There is mo body cavity or coelom. 
. ‘Mesoderm forms a loose, cellular | tissue mesenchyma or parenchyma which 

" ICH fills the 
ayes beste and udder. It forms a packing around the internal org * ft 

4 (ES OEE hea system, 

Nene sa bres Th hy besa of excretory products. This sy: 
© Nervous system is well developed. Be 
Pseudococlomates ‘i 
$ This goup includes phylum aschelminthes 
S space between the ig 

Pears body wall and the digestive tube is called pseudocoelom (ised 
* Pseudococlom is not homologous 

ial to true coclom because it is not lined by coin 
fon with the reproducti 
"Hien hye eee ofthe embryo eT utoeas 
re ly by the cuticle of intesti is bound externally by the mu 


ini 
| 
| 


| 


* The mesoderm splits 
is ‘into outer paric 
visceral which Parietal 4 
coelom, rahi covers the alimentary 2 Which underlines the body wall 1»! 
4 with fluid call canal and the cavi 
led coelomic luig'< “YY between them isthe 


. “This group includes animals from 


pBS Topic-4 
Series Proterostomia Kingdom Animalia 
in. 


- Series Deuterost 
—_ Cleavage 
Wage is radial and inde! 


= —+ Blastopor 


Characters 


oderm 


PHYLUM PLATYHELMINTHES 


Common Name Flatworms 
Symmetry Bilateral = 
| Organization Triploblastic Acoclomate . = 
Body Unsegmented, dorsoventrally compressed = 
Mode of Life Mostly endoparasites, Few Free Living 7 
Resi Taenia solium (Tapeworm), Fasciola hepatica (Liver Nuke), 
sug Schistosoma (Blood fluke), Dugesia (Planaria) 
Digestive System Branching Sac-Like, Poorly Developed in Parasites, Absent in Tape 
worm 
Excretory System Protonephridia, Flame Cells 
Nervous System Centralized 
ratory S; [Absent 
Cireulatory System ‘Absent 
Locomotion Cilia in free living forms = 
Reproduction “Asexual (Fission), Sexual (Hermaphrodite) 


stant Cuticl 


R 


Suckers, Hooks 


‘Adhesive Organs 
Muscular System 


ed 
erated 


| Simplified 
T Complicated, Large number ¢ 


Com 
Two hosts 


y Host | Secon 


Human (Small Pig or Cattle 


Tape Worm —_| Taeniasolium Intestine) | 
I= | Sheep, Human Sail ae 

Urerite | Fate ranca [Sm Teome | 

[atood Fluke i Sekivosoma | Human (Blood) | Snail Sucker 


Bil 
| Triploblastic, Pscudococlomate 


| Unsegmenred 
| Mostly Endoparasites 
Ascaris lumbricoides (Giant Roundworm), Rhabditis, Enter 


micularis (Pinworm), Ancylostoma duadenale (Hookworm) 


a B 
Digestive System — Tube Within Tube 
Exeretory System | 2 Longitudinal Excretory rotonephridia, Nephridiop 


Nervous System Centralized, Pharyngeal Ni 
Respiratory System | Absent 
Circulatory System | Absent 


ve Ring, 4 Longitudinal Nerve Co 


f Longitudinal Muscles 


Sexual (Unisexualy 
a 


Kingdom Animalia 


important Parasites of Aschelminthes 


ScientificName to, 


st & Location Disea: 


Giant Round | Ascaris Human (Small | Bloody sputum, cough, fever, 
Pafeeca pavers Intestine, Blood, abdominal discomfort, intestinal 
- ts | Hean, Lungs) ulcer 

Biers: Enterobius Humen (Large | Itching of anus, inflammation of | 
vermicularis Intestine) mucous membrane, insomnia, 

3 Li | loss of appetite 

. Ancylostoma Fiera Saad Racers, J 

Hook Worm n (Smal | Anemia, physical and mental 

duodenale Intestine) | retardation 


‘Common Name | Segmented Worms — 


Symmetry Bilateral 
Organization Triploblastic, Coclomate ——- 
| Body ____| Metamerical Segmentation 
| Mode oflife [w ‘orms, Free Living, § Ectoparasites —_ -i. 
= | Neries, Stylaria, Lumbricus terrestris, Pheretima posthuma 
(Earthworm), Hirudo medicinalis (Leech) 
i [Digestive System | Tube-Like 
Excretory System Metanephridia 
Nervous System ‘Centralized, Brain, Double Ventral Longitudinal Nerve Cord 
| Respiratory System | Absent = sa | 
| Circulatory System Closed ‘Blood Circulatory System 
Locomotion ‘jreular & Longitudinal Muscles, Hydrostatic Skeleton, Setae 
Reproduction | Sexual (Hermaphrodite, Unisexual) 
Importance of Leech 
© —_Theyhave chitinous jaws for making a puncture in the skin of the host. 


* They have an anticoagulant secretion which is passed into the wound that allow smooth 


flow of blood. 


Bod —— 
Mode of Life 
Examples 
Digestive System 
Excretory System 
Nervous System 
Respiratory System 
Circulatory System 


c 
Gills, Book Lungs, Tr 
‘Open with Haemolymph —__ 


Locomotion Legs. Wings = ae 
Reproduction Sexual (Unisexual), Metamorphosis = 


Economic Iny nce of Insects 


odium that causes malaria in man. 


Female Anopheles Transmits Plasmodium | 
Tse-tse Fi Transmits Trypanosoma that causes sleeping sic! 


Transmits Cholera, Typhoid. Hepat 


‘Common Housefly 
Insect larvae Damage fruits and crops 
Honey bee ‘Source of Honey & Wax | 
Silk Worm Sourve of Silk 2 
[insects Predator of other harmful insects _ 
= | 


[Insect Larvae [Source of food for fish : 


‘Common Name Soft-Bodied Animals, Shelled Animals 
Symmetry Bilateral 

[ Organization Triploblastie, Coelomate = 
Body 3 Segments, Mantle 2 
Mode of Life Free Living =a 


} 
Examples Giant squid, Helix aspersa (Garden snail), Li ——— 
jaeati mussel), Ostrea (oyster), Loli snail), Lirmace (the slug), Mts (n 
j Disestive System igo (squid, Sepia (cuttlefish), Octopus 


Tube-Like 
Excretory System Paired Nephridia 
Centrali: i 
a ized, 3 Pairs of Interconnected Ganglia 


Sexual (Uni A 
cng Sere § 
Marites corned ey te ise fs 
enor ene 5 Re, 


. 


Bestive system and 
SPOCIfy the dig, 
Onil cavity (Role Of saliva and enzymes) et? He digestion in 


Pharynx (Swallowing) 
Oesophagus (Peristalsis, ‘anti-peristalsis) 

Stomach (Chemical and mechanical digestion) 

Small intestine (Duodenum, Jejunum, eum) 

Large intestine (Caecum, Colon, Rectum) 

Discuss disorders related to nutrition (Obesity. Anorexia Nervosa), 


Process by which large, complex non-diffusible substances are converted into small, 
simple and diffusible forms is called digestio 

Digestion that occurs with help of enzymes is called chemical digestior 

Digestion that occurs without enzymes is called mechanical digestion ¢ . mastication, 
Digestion that occurs inside the cell (food vacuole) is called intracellular digestion eg 
digestion in amoeba. 

Digestion that occurs outside the cell (in digestive cavity) i called extracellular digestion 


8, digestion in stomach. 


Digestive system of a man consists of structures extending fram mouth to anus (tube like) 
The main parts in the direetion of passage of food are: 

Onal cavity + Oesophagus —+ Stomach —» Small Intestine (Duodenum —» Jejunum —+ fleum) 
+ Large Intestine (Caecum —+ Ascending Colon —» Transverse Colon —+ Descending Colon + 
Siemoid Colon —+ Rectum) 

Alimentary canal means the part of gut from oral cavity 1 anus, It is also called as 
‘gastrointestinal tract (GIT) or digestive tract. 

Digestive system means alimentary canal plus associated glands, 
Associated glands are salivary glands, liver and pancreas. 

Digestion occurs at three main sites: 


WHS Pople Se, 
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HUMAN DIGESTIVE SYSTEM 


Oral Cs if _ 
Itis the site for entrance of fi 
Overall Functions of Oral Cavity odin alimentary canal 
It performs four important functions: 
Selection of Food 
Grinding or Mastication 
Lubrication 
Digestion 
Structures Associated with Oral Cavity 
Oral cavity is bounded by: 
Palate 
Tongue 
Teeth 
Cheeks 


‘enters in oral cavity, it is tasted, smelled and felt. 
‘aided in selection by the senses of smell and sight. 


tte, 


a 


Grinding or Mastication 

. Food is ground by means of molar teeth. 

. ‘This grinding is usefull becat 

(a) esophagus allows relatively small ps 

(b) Small pieves have much more surface fr 

Lubrication & Digestion fis 
These are main functions of oral cavity accomPls”® 
pairs of salivary glands: 


Salivary Glands 


SL pieces to pass through 
‘enzymes 10 attack. 


4 by saliva, Saliva is secreted by i, 


Secretion: 


] Posterior part of ory 


[is_ font of | sativa with amylase — | cavity 
ears ——_ Pacare 
en iva with amylase & 

ey ae y Floor of oral cavity 


iva with mucus only 


| Floor of oral cavity 


pH and is slightly antiseptic 
Starch/ Glycogen — Maltose 


End Result Bolus 
. End result 
Be resul Choe in aa is Set oval lump called bolus. 


Mise Mesa at of food 


4 rig hari is. eavily behind the 
1s common passage digestiy 
. Itis lined by mucus, & system and 
SWALLOWING Fespiratory system, 
* Transfer of bolus. from buccal as 
to. 


. 
Beginning of swallowing is vol 


swallowing procedu; untary 
Se pin pot it becomes involuntary. ™ 
Medulla oblongata and pons. 


( 
The larynx (cartilage box round the top of winds 


The glottis is partly closed by the contraction phe upward under the back of onguc 
of muscles. 


Swallowing 


sa 
2 sa 


PERISTALSIS 


Peristalsis is characteristic movement of digestive tract due to alternate contractions and 
relaxations of smooth muscles by which food is pushed along the digestive tract 
Itconsists of the wave of contraction of circular and longitudinal muscles preceded by the 
wave of relaxation thus squeezing the food down along the canal 
Relaxation of circular muscles in front of food is followed by a wave of strong contraction 
fcircular muscles behind food. ’ 
Peristalsis starts just behind the mass of food, from the buccal cavity, along the ‘esophagus 
{othe stomach and then along the whole alimentary canal. f 
Antiperistalsis are reverse peristaltic movements duc to which food is passed from intestine 
back into stomach and even in mouth. It may lead to vomiting 

‘conmetions are peristaltic conractions caused by low blood glucose level ‘These 
ne, uncomfortable sensation often called hunger Pane 
‘Mhunger pangs usually begin 12-24 hours after the previous mest i 
Gru the mavens of atria ous the osntags scaly we il 


* Stomach is an elastic muscular bag. 
* Stomach i situated below the diaphragm on left side of abdominal cavity. 
* __Itis typically J-shaped when empty. 


ANATOMY OF STOMACH 
Parts 
First part of stomach where esophagus empties its contents into ‘stomach is called cardia: 


. 
region, 

. A the junction between esophagus and the stomach, there is a f 
. ' special ring of muss 
called cardiac sphincter. Iti also called as lower esophageal sphincter (LES). When 
ad 


it. 
. Point where stomach joit i 
ton thle pal oer sphincter ‘Stomach empties ini 


Ia fautnemest oblique muscles mide cua an eas Seiad mscles. 


Se ia 
Peristalsis 
Area of 
r ‘own 
Area ek 
anal . 
Food Bolus 
Introduction 
(iit) Ines hyer (mucosa of eoonectve sue with many gant : 
oo i oC 


Gastric Glands 


ae, 
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Stomach has both exocrine and endocrine glands. Exocrine glands secrete gastric juice 
while endocrine secrete gastrin hormone. : 


Thick secretion 
Covers inside of stomach 
* Protects stomach wall 


~PREP BOOK 


Parietal/Oxyntic cells 


Pepsinogen 


@ Maintains pH from 2-3 
+ Provide acidic medium for enzymes 

© Softens food & kills microorganisms 

© Converts inactive pepsinogen into pepsin 
© Inactivates salivary amylase 
Low pH denatures many proteins 


Hydrolyzes proteins into peptones and polypeptides. 


Stimulates gastric juice 


stomach motility 


id a 5 
Peers elope & Perens as 
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‘The structure of gastric pits and gastric gine 


Gant 5 | 


Regulation of Gastric Juice Production 
*¢ Both nervous and hormonal mechanisms regulate gastric secretions. 


. Gastric juice secretion is regulated by small, sight and quality of food. 

* Main hormones that regulate gastric secretions are gastrin and secretin 

* _Ifmore protein is present in food, it stimulates production of gastrin hormone fro 
gastric endocrine lining of pyloric region of stomach. 

« ___ More protein + More gastrin —» More gastric juice 

PHYSIOLOGY OF STOMACH 

1. Food Storage 
It stores food from meals for some time, 


2, Digestion of Food 
; 


making discontinuous feeding possible 


It partly digests protein food. 
os — some both i, ‘and mechanical digestion, Mechanical digestion is | 
out by middle muscular layer and is called churni : estion is 
ortega churning. While chemical digestion i 
* Muscular walls thoroughly mix up the food with Bastric juice. 
End result of di chi f : < 
5 a ‘gestion in stomach is formation of semi-solid mass called chayme (ser 
. Some absorption also occurs at stomach, 
4. Defense/ Immunity 
* Mucous membrane and HCl act as bariers against germs, 
wi 


m= —— 


ite. duodenum, 


jeJunutm an, 
small intestine and in eum, 


Jejunum is second part with length of about 24 m (areten 8 S>0U 20-25 cm Jong, 

tum sth third andthe longest part with eng (2S all nein 
‘Sill intestine has role to complete digestion oy absorb dace al intestine 
pvoDENUM digested products. 
P*Duodenum receives secretions from liver and pancre 

Duodenum also has its own secretions ‘nog 
* acts both as exocrine and endocrine gland 

Exocrine function of duodenum is secretion of 
‘ of intestin 

release of secretin and small amount of gastrin hommes Jue 2 endocrine Function is 


Secretin is hormone produced by the action ar 
duodenum. It inhibits production of gastric 
secretions of liver and pancreas. 


(liquid), 
Panerens 
+ Pancreas is also a large dual gland, 
Pancreatic juice is produced by exocrine part of 
by pancreatic duct 
Endocrine part of pancreas produces hormones insulin and glucagon 
nents of Pancreatic Juice 


Pancreas, which is poured in duodenum 


Amylase (amylopsin) | Carbohydrate digesting enzyme (Starch/Glycogen —» Maltose) 
{Lipase Fat digesting enzyme (Fats —+ Fatty acids + Glycerol) 

Trypsin | Protein digesting enzyme (Proteins —+ Polypeptides + Peptones) 
Chymotrypsin Protein digesting enzyme (Proteins —- Polypeptides + Peptones) 
Sodium bicarbonate | Neutralizes chyme, provides alkaline medium 

* Trypsin is secreted as inactive trypsinogen, which is activated by enterokinase, an enzyme 
Secreted by the lining of duodenum. 

ln Chymotrypsin is secreted as inactive chymotrypsinogen, which is activated by trypsin. 


POIN 


JO 


Bile is produced in liver, stored in gall 
; bladder, acts in small intestine. 
Biles transported from liver to gall bladder 
+ bento small intestine through bile duct. 
Bile is green, watery fluid containing 
+ Mllsand no enzyme. 
Green colour of bile is due to bile 
Piements produced due to breakdown of 


a ee eee 


‘BooK 


i 
smalt globul 
+ Bile salts emulsify fats. converts i100) ble li 


* These small globules are easily diss 

‘Accumulation of bile pigsnents 
Geet secreted by ver may 
Cholesterol secrete ae 

: precipitate in the gall bladder to prose 
‘gall stones, which may block the 


of bile. 


ver 


Minor duodenal 
Pepilla 
‘Major duodenal 
pepile 
Ovedenum 
JEJUNUM AND ILEUM 
Ene unt? and ileum are involved in complet digesti 
Enzymes of Intestinal Linin, Sgt o nti 


ee re — a = 
—— 


Glucose & galactose 


Absorption of Food 
. 


Each villus has outer ing of epit ‘ 5 

fo ha nate ofc Dithelal cells, blood, capillaries and lacteals. 

é : mba closely packed cylindrica processes, 
meen becomes incredibly large due to the infoldings, * 
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5a 
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Digest 
‘the end products of starch and elycogen, which ig : itive System 
* (amino acids) are absorbed into blood capi Slucose, and the en, 


fs i id ° 
Some ofthe faty acids and glycerol (ene Of Vili by gifts’ Proatt of proteins 


jnto blood stream, Products of tipig breakdown) Pesce 


blood stream via thoracic lymph duct, The rough lymph vessels. These pane ina 
lipoproteins are hydrolysed by blood 7S) 
plasma enzyme and enter body cells, Pi 


stored as ft in the liver, muscles or under 
the skin. 


End Result 
* Afler absorption, the intestinal contents are pushed along the alimentary canal by normal 


peristaltic activity. 
“tthe end of ileum, there is an ileocolic/leocecal sphincter that transfers residues to lunge intestine. 


* Large intestine is last part of alimentary canal. 

fy. tis divided into caecum, colon and rectum. 

ar: col 

* Caecum is « blind sac that projects from the large intestine between ileum and colon, 


* Fingerlike appendix arises from the blind end of caecum. Inflammation of appendix is 
called 
Colgy “Med appendicitis, ‘ 70) 
‘ " 
Colon is tongest part of large intestine. It 
rd divided into 
verse, descending and sigmoid colon. 


itlestine to large intestine contain a large 
Aout of tes ee ae mt rigid materia 4 
Peep 


Boo 


* is involved in absorption of water 3 
rejected as feces. \ 
©The fecal mater contains a large number of bacteria, plant fibers, sloughed off, 
cells, mucus, cholesterol, bile pigments and water. , a) 
© Less absorption leads to diarrhoea and then dehydration. If this condition is unchec,, 
Jeads to dehydration and even death. Excessive absorption of water leads to constipg), " 
© Lampe intestine also harbors # large population of useful bacteria (mutualistic relation 4. 
synthesize some vitamins especially vitamin K which are absorbed in blood. he 
Rectum 
gels the last part of large intestine where Feces are temporarily stored and rejected thy 
anus at intervals. 70) * 
© Anus is surrounded by two sphineters. The POINT. 


internal anal sphincter is of smooth muscles 


and outer anal sphincter is of striped 


muscles 
© Defecation reflex is involved in emptying of rectum from feces. It is generated vy 
rectum is filled with feces. It is consciously controlled in individuals other than ing 7 

fants 


‘Transverse 
Colon 


re Spl 


|ypanaln | © Grupo ese fi cel om see 


Fe, __| Atobese person is more likely To saer fom high Bias 
fects diabetes mellitus and stomach disorder 


than a person who has normal body weight. 


JNOREXIA NERVOSA 


Definition {tis common in human females between the age of 12-21 year, 


‘This term is employed to the loss of appetite duc to fear of caning OBE 


Tues | Neurotic disorder 


‘+ Loss of appetite due to fear of becoming obese. 
imeets | Weight loss to dangerous level. 
Breakdown of essential proteins of body. 


——. 


Gam» GAS EXCHANGE 


AIR PASSAGE WAY 


* Its passage way by which air enters or leaves the lungs. 
* _Itconsists of following components in sequence: 
Cavities + Pharynx —+ Larynx —+ Trachea —+ Bronchi —» Termins! 


Nostrils —+ Nasal 
Bi espiratory Bronchioles —» Alveolar Ducts —> Alveolar Sacs 


Filtration of larger 
Particles, 
Moistening 
Warming 


Filtration 
Moistening 
Warming 


Air passage way 
Voice production 


Air passage way 
Filtration 


Trachea/ Windpipe (1) 
(ventral to oesophagus} 


No cartilage 
No Ciliated epith 
Mucous cells tit 


Gaseous exe} 
Blood *hange with 


© Single layered s 
blood capillaries Unaed by “Gaseous exchange 
Lined by surfactant blood shane with 


Epiglottis is cartilaginous lid having a ‘muscularly controlled, hi 
Vocal cords are two thin edged stretched fi |, hinge-like action 
have low pitched voice. brows bands. These ae larger in male so male 


+ Cartilage in ait passage way prevents collapse, 


Bronchioles are made up of mainly circul 
* possible through bronchioles.) uM Smooth muscles. Change in diameter js 


+ Airsac is the functional unit of lungs. 


Trachea v 
Bronchi ¥ 
v 


Terminal Bronchiole 
Respiratory Bronchiole 
Alveolar Duct 

CAlveolar Sac I 
NGS 


‘They are closed sacs that are connected to the outside by the way of trachea and nostrils or mouth. 
The right and left lungs are slightly unequal in size. : 
are spongy because of presence of millions of alveoli. 
a spliced inthe chest cavity. ness 
‘cavity is bounded by ri int m : 
The lr of che is aioe Diaphragm isa sheet of skeletal muscles, 
‘are covered by a double layered thin membranous sac called pleura, 


v 
v 
v 
v 
v 
v 


v 
v 
v 
v 
v 
v 


‘ea 


i Tat pprotins screed by alveolar pian 


> = wtJEF Over the surface ofthe fluid within the; i 


eating 15 # PY 
i 

it W 

judas doth. 


js amechs 


volut 


in 
gn 

pus 
sqimin duit 
oso Brean 


exerci 


ter aT 


hh more carbon dioxide is pumped 


nical process consisting 
ins 
est, normal breathing rate is 15-20 breathy 


by which fresh air 


and involuntary control 
of two phase 


ise. 


Inhalation 


containing ox, 
Out of lungs, 


een is pumped into the Tongs and 


f Passive expansion 
jase Meehan Passi pansion of lungs Passive contraction of lung. 

ctive process involving muscle | Passive process involving 
ature contraction recoil ig hata 
f Removal of air low in Op and 
r= Taking in of air into the lungs | high in COs from lungs outside 

body 
—— Contracts Relaxes 
ian Moves dawn Moves up 
Becomes less dome-like Become more dome-tike 

inane ‘Contract Relax 
gi Moves upward, forward & Moves downward, inward & 
Aibeage outward 


backward 


Overall Change in 


Increases Decreases 
Volume 
(Changes in Pressure | Decreases 
Air moves Into lungs Out of lungs 
Pi 


_ LS 
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ichange follows principles o! < a4, 
[Pun cachange onde duc ierence in patial pressure of gases 


Most of the oxygen is transported through haemoglobin. 


. 
A small proportion is transported through plasma in dissolved form. 
. Haemoglobin acts as an efficient oxygen carrier, 


At Lungs 
. Haemoglobin readily combines with oxygen to form bright red oxyhaemoglobin. 
Hb + O2 + HbO2 . 
in to carry oxygen is about 20ml/100ml of bl 


. 
. Maximum capacity of 
level, At this blood will be 100% saturated, 
* Under normal conditions, blood of alveoli Of lungs is not completely oxynem 
is 19.6ml of O,/100ml of blood, wher 


. At 115 mmHg oxygen tension, there 
saturated. 


Oxyhaemoglobin is unstable at 


Every Perl blood gives Sm O; to be 
rs Affecting Oz Holding Capaci 
Acne pacity of Hb 


‘Temperature 

Rise in temperature causes a decrease in oxygen carry 

Forexample, in increased muscular activity 8 SPAY of blood. 
pH 

With decrease in pH of blood, amount of oxygen bound to haemoglobin also declines. 
Decreased pH results from increase in hydrogen ions. Hydrogen ions combine with the 
protein part of hemoglobin molecules causing a decrease in is ability to 


* Carbon dioxide is more soluble than oxygen. 
+ COsproduced in Cell —+ Dissolved in Tissue Fluid —+ Passes to Plasma of Blood 
C02 is much more important than oxygen as a regulator of normal alveolar ventilation 


SM 
‘Small Amount _| By. 
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passes thro 
imi of b 4ml of carbon dioxide as it passes U 
Each 100ml of blood takes 4m! of 
4mil of COs as it passes through lungs 
1 of CO> as it pas x 
point/O ONT 


Oxygen i loaded into the blood 
| [and carbon dioxide is unloaded. 


Alveoll (a sacs) 


Boy, co, 


oI 
WORRIED Hc0,+1r 1,0, ~C0,+H,0 |C0,+4,0 ~H,c0, ~ "HE, 

TRGMAMEOCE Bicar. Carvonic Water, "Water Carbonic Blea \ 
BioM orate acid ‘ccid borate (AGI Gy 


. Two respiratory pigments are important in humans i.e. haemoglobin and myoglobin. 
* —_ Hemoglobin increases oxygen carrying capacity of blood to about 75 times, 
. 


Myoglobin is also called muscle hemoglobin. 
COMPARISON OF HEMOGLOBIN AND MYOGLOBIN 


Feature n 


Location Blood 


Muscles 
It transfers oxygen from 
haemoglobin to aerobic 
respiring muscle cells. 


It transfers oxygen from lungs to 
tissues through blood. 


I cannot store ox, ygen. 
consists of four polypepude 


chains each associated with an 
iron containing haem g 


Oxygen Transfer 


Oxygen Storage 


Structure 


Infectious disorder of 
respiratory system 
Micobacterium 
tuberculosis (air-born 
droplets) 


cause Malnutrition Smoking 
Poor living 
conditions “2 
oo |* Smoke cheney 
Weaken walls of alveoli 
‘ > Smokers 
Cough —» Bursting of 
alveoli —+ | 
Contagious disease Absorptive area» 1 
sis | Lung damage feadeaae 2 
Wee Cough & fever Breathlessness & 
exhaustion 
* Inflammation of 
bronchioles —+ 


Obstruction — t airway 
resistance 


Malignant tumor 
Local expansion by 
invasion and 
systemic by 
metastasis 
Occlusion of 
Tespiratory passage 


Treatment Medicine 


Quitting smoking, 
Bronchodilator, Antibiotics 


‘Chemotherapy & 


radiotherapy 


o ibe the structure of Heart (extemal and internal structure, difference yj 


ber of heart, SA node and AV node. 
TO) Dee the ‘Cardise Cycle, ECG and Blood pressure (systolic and diastolic) 
(ii) Explain structure of blood vessels (Arteries, Veins, Capillaries) and arterial dso, 
{atherosclerosis 
(lv) Desorbe Blood and its composition; plasma and blood cells (red blood cel, Whit 
ls and platelets) Fe 
(©) Discuss the following circulatory disorders with symptoms and causes: Thro, 
Embolism, Myocardial infarction, Cerebral Infarction. 
(v1) Understand components of lymphatic System: Lymph, Lymph Vessels, Lymph Ny. 


Introduction 
* The human heart is located in the chest cavity between lungs slightly left ofthe enya 
* The heart contracts automatically with rhythmicity, under the Control ofthe ann 
nervous system. 7 
Pericardium 
* The heart is enclosed in a double (4) 
membranous sac — the pericardial Pi 
cavity, which contains the pericardial 
fluid, 


. Pericardium protects the _ heart, 
prevents it from over extension, 
° Pericardial fluid reduces friction during contraction. 
Heart Walls 
* The wall ofthe heart is composed of three layers: Epicardium, Myocardium and Endocarhn 
. Epicardium is a thin serous membrane. 
* Myocardium of heart is made up of special type of muscles, the cardiac muscles. Tet 
arrangement and mechanism of contraction is essentially same is skeletal muscles ei 


{fat they are branched cells Successive cells are separated by junctions called inert 


* __Endocardium consists of simple squamous epitheli : 
Heart Chambers Spithelium over a layer of connective tissi 


© There are four chambers of heart: 
ventricles. 


* Right atrium receives blood from superior and i y 
The left atrium receives the four pul haa ek oh aa 
* Atria pump blood to ventricles. Atria open im. i over 
: pen into the ventricles through str J 
. Right ventricle pumps deoxygenated blood to lungs through pulmonary artes Yt 
ventricle pumps blood to all organs except lungs through sort 
KETS - PREP BOOK ; 


‘wo upper thin walled atria and two lower thick#l# 


sunar valves are present at base of aorta and 
pss pockets like semilunar cusps. 


point/ 


chordae tendinae, ' ihe 
cles. Papillary muscles cont 


Pulmonary trunk. Each valve consists of 
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Blood Circulation Through H 
: Ne pump and is responsible for pulmongy 


© Heart functions as 
circulation. my 
Pulmonary Circulation ‘ 
Deoxygenated Blood 
Vena cavae (Deoxygenated Blood) —* Ri 
Trunk —» Right & Left Pulmonary Arteries —* Lungs 
Oxygenated Blood 
Lungs ~+ Pulmonary Veins (Oxyzenst 
‘Systemic /Aortic Circulation 
Systemic Circulation 
‘At the base of aorta, frst pair of arteries, the coronary arteries arise and supp) 
heart, blag 
‘Three branches arise from arch of aorta that supply blood to head, shoulders 
The aorta descends down in the chest cavity. It gives many branches to the chert 
In abdominal region, it supplies to different parts of alimentary canal, kidney, 
abdomen 98 Ale 
At the cad of abdomen, aorta bifurcates into iliac arteries which supply blood 
Superior vena cava collects blood from head, shoulder and arms, while inferon 
eng 


‘cava trom all other parts. 


ht Atrium — Right Ventricle 


Pinay, 


1d Blood) —> Left Atrium —+ Left Ven, 
ile 


gps topic‘Ss 


One complete heartbeat consists op 
seconds. In one’s life, heart contract, 


‘One systole 
about 2 5 


Attia relaxed) 
Deoxyzenated 


and one diastole 
S billion times, with 


Transportation 


and lasts for about 0.8 
PUL stopping. 


° | 
© AV valves bloodenter = | Vesicles relasad | 
ele ‘open Tight atrium by |” Detrygensted blood | 
Set ee)|* SLvalves. | venscam Gutersright ventricle | 4 4 
| (Rel |" closed * Onxygenated |, seat cade 
| blood enters left ae 
| cea ‘enters left ventricle | 
| pute, ving | ‘2a Tet trum | 
—— AV valves open | Muscles of at Ty - 
SL valves cena} | Contract and pum, atricles are relaxed and 
f valves ———_—_——} 
close (LUBB | |* Both ventricles | 
| sound) contract | 
| * SLvalves © Left-ventricle pumps. | 
‘open at the ‘oxygenated blood via 
| Ventricular peatierle Atria are rel aorta toall parts of | 0.3 secs | 
systole J+ Skralves daring this phase body approx. 


close at the 
end of systole 
| (pup 
sound) 


@ sire 


+ Rigi vee 
pump eonacnwes | | 
Bios ong 
puimonaysrenes | | 


syste, 


‘veatricalar 
datale 


© ro 
tia 
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TTATIO! 
MECHANISM OF HEART EX \aker at the upper 
-strial node (pacem: PPET end of yi, 
Heartbeat id polert sino-the atrial muscles, thus causing both atria tg cont a 
Sens ou iia nade consists of small number of diffusely oriented eargi™™ 
possessing few myofibrils and few nerve endings from the autonomic nervous + hy 
= 


has been developed from sinus V 


/enosus. 4 
110 the musculature ofthe atrium and to atrioyen, 


° Impulses from the SA node travel z 
node (AV). ac te 
. f tly 0.15 seconds in conductance from the $-A 
There is a delay of approximately re ventricular systole beging Ay 


node, permitting atrial systole to be completed befor 
. Fi a AV mee AV bundle of muscle fibers propagate the regulatory imp). 
excitable fibers in the interventricular septum to the myocardium of the ventriciey "* Ye 
Pacemaker is responsible for initiating the impulses, which trigger the heartbeat rj, 
—+ SA Node —+ Atrial Musculature + AV Node (Intemnodal fibers) 


AV Node ~» Bundle of His —+ Right & Left Bundle Branches —> Purkinje Fijey 
Ventricular Musculature a 


Junction of right atrium and righy 
ventricle 


"e Diffusely oriented cardiac fibers [ie Diffusely oriented cardiac fibey~] 
+ Few myofibrils | © Few myofibrils 


Location | Upper end of right atrium 


Structure | 
Few nerve endings from autonomic | ¢ Few nerve endings from | 
nervous system autonomic nervous syste 

syst 
Initiates heart-beat by generating rem _| 
clectrical impulses | 

Function |» it sends impulses to the atrial Itacts as relay and transfers the 

| cera eases impulses to wall of ventricles 
| contrac 
Direction | S.A node—»Wall of atria—e. AV nod 
‘dela node —* Bundle of His —> 
| of impulse [ere 15 sec—> AV node | Bundle branches—» Purkinje fibert-» 
Wall of Ventricles 


a ARDIOGRAM : 
CTROT cardiac impulses pass thro 
plbO is the cal a ugh heart, 

AS “trodes are placed on opposite b these also 5 

+ Blectotents can be recorded,» ** F the heart ang PT ito sur, 


+ pave represents atrial contraction ‘the heart, 
(0 Gps complex represents Ventricular contraction, 
fC yave represents ventricular relaxation 


+ ‘itis the measure of force with which blood pushes up per unit area against the walls of 
blood. vessels 

+ tis measured in mmHg. 

tis the fore that keeps blood flowing from the hear to all the capillary networks in he 

ly 

+ Theblood pressure is generated by the contraction of ventricles. This is called systotle 
pressure. 

+ When the ventricles relax, the atrial pressure is lowest and is called diastolic pressure, 

* Blood pressure consistently decreases in the following pathway: 
Aorta —+ Arteries —» Capillaries + Veins > Vena cava 

‘The normal systolic blood pressure is 120 mm Hg which is during ventricular systole. 

+ Thenormal diastolic blood pressure is 75-85 mm Hg which is during diastole of the heart. 


Blood vessels are involved in the transportation of circulatory fluid (blood), They are three 
of blood vessels i.e. Arteries, Veins and Capillari 


Three lays 


Three layers 


e Outer: Connective), Quter: Connective 
tissue + Elastic Tissue 
fibers + Middle: Circular | Only one ea, 
Structure Middle: Circular smooth muscles + | endotheiae! ik 
‘ smooth muscles + Thin elastic 
Elastic fibers es 
: ‘* Inner: Endothelium 
a 
Elasticity aa elastic = 
ae Pulsatile Non-pulsatile Non-pulsatije 
= No valves except at | Semilunar Valves are a 
Valves the base of aorta & present to prevent the | No valves 
pulmonary trunk backflow of blood 
Blood Pressure | High blood pressure _| Low blood pressure Falling presen 
Rate of Blood | Rapid blood flow | Increases from smaller | Blood flow is soy, 
Flow 400-500 mm/sec so larger eit Imm/see 
‘xchany No exchange of No exchange of 
Marit ct meena materials Exchange of materi, 
Bore & Have smaller bore | Have larger bore and | Larger bore, wall ox 
Thickness and thick walls thin walls cell in thick 
Some Other Features 
Arteries 


nervous system and endocrine system. 
. ‘When stimulated the muscles contract, constricting the arterioles (vasoconstriction) 
thus reducing the flow of blood in them and vice versa. 


Veins 


Contraction of circular smooth muscles of arteries and arterioles is under control of 


. In veins, muscle contraction also assists (squash blood vessels) in blood flow 


towards heart alongwith valves, 
. Portal veins carry blood to any organ 
carries blood from intestine to liver. 
Capillaries 


other than the 


. In iver, every cell is in direct contact with capillary. 
. The diameter of a capillary can be altered by nervous 


heart, For example, hepatic poral 


itis actually coexisting atheroma and arteriosclerosis, 

Atheroma is the deposition of hard yellow plaque of lipoid material in the inner most 
layer of arteries which may be due to the high level of cholesterol in the blood. 
Aneriosclerosis is a degenerative arterial change associated with advancing age and itis 
‘thickening of the middle layers of arteries and is associated with some sort of atheroma, 
Atherosclerosis causes narrowing and hardening of arteries and increases the risk of 
ttrombus formation which can be fatal if occurs in brain and heart. 

Atherosclerosis is a major condition leading to heart attack. 


The weight of blood in our body is about 1/12" of our body. 
The normal pH of blood is 7.4. 
‘vinmade up of two main components i, plasma and cells or cel like bodies. 


— 


Blood Cet 
ss) 
wecs Pate 
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PLASMA = 

Inorganic or Mineral fons 

@ Inorganic ions and salts make up 0.9% of the plasma by Weight, More than 
‘amount is sodium chloride. Ry 

Plasma Proteins 

Most of the plasma proteins are synthesized in liver. Some of 
(immunoglobulins) are produced by lymphocytes and released in plasma = Bly, 
response to antigen. lym 

© Thrombin acts as a catalyst in blood clotting process: ‘ 

© Fibrinogen takes part in blood clotting process. 

© Immunoglobulins play important role in body’s defense against disease, 

Organic Nutrients 

© Organic nutrients include glucose, fats, phospholipids, amino acids and lact 

«Some of them enter blood from intestine (absorption). © acid 

Lactic acid is produced in muscles as a result of glycolysis and is transporie by 4, 

ly 


liver. 
«© Cholesterol is cither metabolized or used as precursor of steroid hormones, 


Others 


Nitrogenous wastes are produced as a result of cellular metabolism. These 
Caer acas the Live where they are produced, to the organs from where theyin nal 
fa Redoaye Usee ead emall amounts of wcio acid are preseatia pagina, 


* Hormones and gases are also found in plasma. 
‘Types of Blood Cells 


* Liver & spleen (embryonic 
life) 


No nucless 


“ Re 
5-5.5 million (male) 
a 
: no 


ed Blood Cells 
These are most numerous of the cells in the blood 
Thee els when formed, have nucleus, but it is lost before they enter the circulatory fuig 
+ Thered blood cells once mature do not divide, * 
White Blood Cells POIN’ 0) 
+ There are five different types of WBCs which 
can be distinguished on the basis of the shape 
of the nucleus and density of granules in the 
cytoplasm. 
They can be grouped into two main types, granulocytes and agranulocytes, 
Monocytes stay in blood for 10-20 hours then enter tissues and become tissue 
macrophages, 
Lymphocytes have life spans of months or even years; but this depends on the body's 
need for these cells. 
Monocytes and neutrophils travel through capillaries and feed on bacterial invaders or 
other foreign cells, including cancer cells. 


Macrophages and neutrophils typically die in a process and their dead bodies 
‘ccumulate and contribute to the white substance called pus, seen at infection sites. 


tka Categories of WBC 


Bone Marrow ane 
oh spleen, 

‘rman Red Bone Marrow thee pee oes 
Neus Incompletely divided/ ‘Spherical to lobed 

Spherical 

Granular ae Tompboeytes @ 
{tpi ‘Neutrophils, Eosinophils, Nee 

Basophils. 

—_—  —————r 


Platelets 
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Subeategories of WBCs 
Twice 
Bilobed 
mn =1% 3% 
62% 2% 
Release 
Inactivate | heparinto | Destroy 
Destruction | inflammation | event large itis 
Penction of small producing | blood clots _| particles by | "’SPonse by 
* particles by | substances & | @ histamine | phagocyto- | PrOducing 
phagocytosis | attack eer ete antibodies 
= inflammation 


These are not cells but are fragments of large cells called megakaryocytes, 


Platelets help in conversion of fibrinogen, a soluble plasma protein, into soluble for 

fibrin, The fibrin threads enmesh RBCs and other platelets in the area of damaged tir” 
ultimately forming a blood clot. “* 
The clot serves as temporary seal to prevent bleeding until the damaged tissue can by 


repaired. 


Transportation 


Maintenance of Osmotic Balance 
plasma proteins maintain colloid osmotic press, 
eve role is played by albumins, pas OF Hod. 
‘Transportation 
Blood helps to transport nutrients, water, salts and waste product 
Hormones are transported by blood from the endocrine ti a 
Gases (O2 and CO2) are transported by blood. war 
Homeostasis 

Jood acts as a buffer to maintain the acid-ba - 
ze pedis je acid-base balance i.e. concentration of H” and OH 

Jood helps in maintaining the bod ae 
Bac in cataiel ie ly temperature, concentration of water and salts, thus 
Blood helps the body in maintaining the internal environment, b 

. by prod 

Histamine and also by maintaining the amounts of chemicals.” 
Defense/ Immunity 
Blood helps in body defenses against disease. Neutrophils and monoc 
destroy invading microorganisms e.g. bacteria. Lemaitre 
Blood provides immunity by the lymphocytes. 
Blood produces interferons and antitoxins which are proteins and protect our body from 
nyeleic acids and toxins of invading organisms 4 


¥ globulins and almost none by fibrinogen. 


the target cells. 


ing heparin, 


Blood Clotting 0) 
Ithelps in blood clotting process and seals the POINT: 
‘wounds that stop entry of pathogens into the body. 

Exchange of Materials 

Walls of capillaries help in exchange of materials 

between blood and body tissue through blood 

capillaries via interstitial fluid. 


Irritation or infection of 
lining of blood vessels. we of 
Reduced rate of blood picid 


Thrombus is a solid 
mass or plug of blood 


clot in a blood vessel 
and can completely or 
partially block blood 
vessel. 


flow due to long periods |* ition or 
of inactivity Sel 
Pneumonia and he dion 
tuberculosis, emphysema 


Blockage of 


When thrombus is 


i = Bi ion artery. 

sees [eee 

Fe earns, igh bool ctaledet info 
ttiscalledas |. Thrombus myoe 


embolus infarction. 
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‘Thrombus, embolus, 
atheroma. 


Necrosis or damage | . Fatty food (cholesterol 


the portion of heart 
Myocardial | aslesacondiion | eh) 
Infaretion | {own as myocardial | ¢ Obesity 
infarction «Hypertension 
«Smoking . 
Ventriculay 


Fibrillation | 


Blockage or narrowing | © Thrombus, embolus, 
of arteries supplying atheroma. 
«Fatty food (cholesterol | Symptoms depen 


blood and oxygen to 
Cerebral | the brain can cause rich) om the pat of 
Infarction | necrosis and damage, | © Obesity affected, 
condition called # Hypertension 
cerebral infarction 
INTRODUCTION =a 
«This system is responsible for the eransport and returning of material from the tssung 


the body to the blood. 
. It comprises of lymph capillaries, lymph vessels, lymphoid masses, lymph x 
COMPONENTS OF LYMPHATIC SYSTEM pepo alla 
Lymph 
. am is the fluid which flows in the system, 
The mph vss empty in veins; so lymph is» Mid in transit between inet Pe 
The intercellular 
The intra spaces fhe walls of Imp vets ar are than the 
In an ave it . 
i aby teastenl fa three litres more fluid leaves the blood capillaries thats 
Aflera fatty meal, the fat globules may make up 1% of the lymph. 
cate 


ssels which carry lymph to 

is ‘wards lymph nodes are ca led afer 

yl h eee 

vessels which carry lymph away from lymph ods 2 k 
alled efferent iymph 


ole nets 
of connective tissue where lymphocytes are present lymph 
4 tpt odes ae present in neck rein, alla and pear — 


ees, 

afferent lymph vessels enter a lymph 

: node, which is drained by ‘Single efferent 
typ xles act as filter for lymph as do spleen for bi 

i for blood. 
: . of flow of lymph is: 


P Capillaries —+ Smaller L; Vv ox 
Yarn Vea dm Vessels Larger Lymph Vessels Tharaic Dat 
The flow of lymph is maintained by: 

fj Activity of skeletal muscles 

Movement of viscera 

@ Breathing movernents 

i) Semilunar valves that prevent backward flow 

JINCTIONS OF LYMPHATIC SYSTEM 

+ Retum of excess extracellular fluid and proteins to the blood. 

+ Absorption of large fat globules by lacteals of villi. 

iy Pky important role in the defense system of the body. Lymphocytes and macrophages 
‘resent inside lymph nodes kill bacteria and viruses. 


@ 


Gi) : 
blood vessels, ultrafiltration, reabsorption and formation of urine, 
(iti) Explain the terms osmoregulation and thermoregulation. 
(dv) Explain types ofkidney problems (Kidney stones and Renal failure) and cures (i. 
Kidney transplant and Dialysis-peritoneal and hemodialysis) "hy, 
Homeostasis 
* The protection of intemal environment from the harms of fluctuations in ey, 
environment is termed as homeostasis. an) 
© The homeostasis keeps the internal fluctuations in a narrow range. 
* Most susceptible components of internal environment that may be affected by fuctiiig 
in external environments are water, solutes and temperature. 
Control & Coordination 


Torc=t)) HOMEOSTASIS > 


Understand the terms homeostasis, internal and © nal stimuli ——, aie 
yg 


effectors and negative feedback. 


coordination system, 
and its functions, structure of nephron win, ,, 


Describe the structure of kidney "| 
ite 


The coordination makes possible the integration of functions essential t0 onan 
bebaviout 7 
ioe is sea for any organism to survive. In the unicellular orpinim 
coord reaiaia tes "7 
ip 2 eer cellular processes. In multicellular orp 
vision of labour among cells, yet 2 
its i ise Vicinity, iB yet every cell can respond to chang 
Control and coordinating systems in livi ? 
imines bie, in living organisms are either nervous ssf 
Extemal environment may show ne 
Intraceliular hy stow changes within broad range. 
and extracellular internal 


Stimulus E 
* Any change in internal or external environment is called stimulus, 
* Change in temperature of atmosphere and light are examples of external stimuli 
* Change in solute or water concentration in blood are examples of internal stimu 
Receptors 
* These are the structures which detect change in extemal or intemal environment 
* The receptors may be cells (e.g. rod and cone cells of eye), neuron endings (e.g, Pacinian 
corpuscles) and organs (e.g. nose, ear). 
© Receptors are also classified on base of type of stimuli eg chemoreceptors, mechanoreceptors, 
etc. 


Control Centre 
. Tt integrates data from receptor with data stored as set point. 
» Control centre of most of the activities of humans is brain. 


Effectors 


structures which respond to stimulus. 
s rected either pare ‘glands. Muscles show response by contraction while glands 


through secretions. 
Feedback Mechanism «type of ineaton in which a contig mechanism is set 
Ete ‘products of reactions itis controlling. 
PR ole by Peon two opposing ses a eter are cet, thre 
‘or 


pear besobibie to change in environment e.g. increase in body 
* Negative feedback is an inverse response 10 clans 1 
stimulate that system which lowers body temperature ; 
temperature wil Ives change in some variable tha riggers mechanisms tha npify 
Iabour contractions during ch 


EXCRETORY & URINARY SYSTEM 
. 


Exeretory system of humans includes both liver and kidneys. 
Liver is involved in production of nitrogenous wastes (¢-2. urea) While kidneys 5, 
from blood and remove it outside the body in form of urine. 1 Uy 
Urinary system in humans is specialized for formation of urine and its removal oui 
body. This urinary system includes kidneys and associated tubules like ureter 
bladder and urethra. 
Following filtration of blood and further processing through tubular system, yy, 
collected in the central cavity of the kidney called renal pelvis. Pelvis is proximal et" 
end of ureter. 
Urine leaves the kidney through a duct ureter. 
Ureters ofboth kidneys drain into urinary bladder through uretral orifice. Urinary by 
stores urine before its removal. se! 
Urine leaves the body during urination/ micturition, from the bladder through a tube called 
the urethra. 
Urethra empties near vagina in females or through penis in males. 
Sphincter muscles (Urethral sphincter) near the junction of urethra an 
control the urine in bladder. This is an example of dual sphincter. 
Inferior vans co herte 


hy 


iy 


I larg 


id urinary bladder 


Adrenal glans 
on att hey 


aval rtery 


KIDNEYS 
Introduction 


Humans have two kidneys placed in abdominal cavi q 
feat attached with ional ea inal cavity, on both sides of vertebral colt 


Right kidney is slightly lower in position than left kidney due to longer right lobe of 


A pair of kidneys consists of millions of functional units called nephrons or urinary 
Kidneys are not only the major excretory organs of humans but also act as an’ 


Noey 
wor? dneys are bean shaped With inner concay, 
rue portion of kidneys by which ar s2v¢ 24 Otter conse 
cnser das portion OF Key is ale rma canst cal 
(et amis are conical nace usc inner bri 
al pyramids are conical parts of renal medulie otY led Tube Pottion is calleg 
Malla cs les. 


ets All the pyramids project int aos 
0 the pelvis Tuné blood vessels and collec 
ing 
I { 


OF leave 
Tenal cortex whipav® led rea his 


a 
(ed va 


CO vom 
‘tera 
‘blood weasels 
Renal vel 
Parad 

Peeve 
Real srry 
Mest 
Uretor 
Cope 


functions 


« _ Kidneys are involved in filtration of wastes from blood, formation of urine and its removal 


cutside the body through tubular system. 
+ Kidneys act as osmoregulatory organs and maintain solute and water level in blood and 


body. 
+ Kidneys also help to regulate blood volume and blood pressure 
Kidneys also release a stimulus (erythropoietin) for production of RBCs. 
iRO 


Basie structural and functional unit of a kidney is called nephron. 
‘These are also called as urinary tubules. 
ach nephron is composed of renal corpuscle and renal tubule. 


ns are of two types i. cortical and juxtamedullary. : 
hrons that are present along the border of cortex and medulla, with tubular 


‘deep in inner medulla are called juxtamedullary nephrons. 
arranged the cortex are called cortical nephrons. 
Setar {important role in production ‘of concentrated urine: 


POINT. 


ee 


Structure & Functioning 


steric we 
see cos jae 


y, 


aie ane, 
secretion 


| 
Flee | Pressure Filtration 


Cluster of blood capillaries 
inside Bowman's capsule 
Porous walls 

High blood pressure 
Receives blood from 


Network of capillaries 


Distal convoluted 
pe —— Cha 
apecting tubules | CrenBeable permeability For 


sjaaniom of Urine Formation 

{rine formation involves following steps: 
pressure Filteation/ Ultrafiltration 
plood passing through glomerulus is fil 
Glomerulus walls are porous and the fr Bowman's cape 
filtration pressure, ood pressure reaching here provides the 
| Thetltrate appearing in Bowman’s ca 

trrlosl tattul sobeiaacea agdhiog shateeree called homer late, which contin 
+ Composition of glomerular filtrate is same as plasma minus pcg 
1, Selective Reabsorption 1us plasma proteins. 


2! convoluted pat 


Ic occurs at the tubular part of nephrons 
Most of the useful constituents of glomerular filtrate (80%) are reabsorbed 
falas and tien san lvea ruxtnal beh, Minox atten 

+ Glucose, amino acids, vitamins and hormones are 100% reabsorbed wile sodi : 
and water are 80% reabsorbed. po aaad 

i Tubular Secretion 

+ Thetubular epithelium also secretes substances into the lumen. 

+ This secretion is very selective and is mainly of hydrogen ions to balance pIV/ acid base 
balance of blood and filtrate. 

CONCENTRATION OF URINE pure aie 

2 In restricted supply of water, the conservation of water Is principal function o p 
This is done by concentration of filtrate by counter curen nd hormonal meen more 
Less #:0/ Hyperosmotic Body Fluid —> More ADH > More Resbsoron 
amount of concentrated urine. J ‘of water from the filtrate is reduced, 


z=. i sf water, reabsorption : : 
Inthe sufficient or excess supply of pire = of ype bf 


of Medulla 

ee gradually concentrated rom cotcl — 
e ducto ce of urea 

Ti Mmedulla is highly concentrated due fo Prese 


3. Counter Current MaliDle®  sradual osmotic outflow of water fram 

3 Counter eurent ae ard in the descending loop of Henle. Ascending j 
kidney as it passes CP water from its filtrate, instead actively transports i 
not allow owt an its high concentration 


Pe 


erstitium to susta : 


¢ ascending limb or thick 100p of Henle is pn ’ 


collecting tubules back to kidney 


pownt/0) powr/O. 


n, generally between organist and its environment, of ayy 
and the gain and loss of water is osmoregulation. 
* Water is solvent of the solutes in the cell. Each cell has been adapted to defined quay 
of water in relation to salts in it to perform its functions. 
Water Relations to Cells 
1, Hypotonic Environment 
Diluted solutions compared to the cell concentration is designated as hypotonic environ, 
‘The hypotonic environment osmotically causes entry of water into the cell and Tenders the 
cell solutions diluted which is needed to be regulated, 
The plant cells become turgid while animal cells may be ruptured. 
Hypertonic Environment 
The more concentrated external environment is termed as hypertonic environment 
‘The hypertonic environment renders cell solutions concentrated and shrinks the cell dot 
loss of water which is needed to be regulated, 
Isotonic Environment 
Environment that resembles to intemal solution is called isotonic environment. 


no need of osmoregulation in such case, Such animals are called osmoconfoma- 


+ pdotherm and Keterotherm, 
Animals that generate their own heat through jy 
‘ evel eat produc 
aetabolism are endotherms ¢ 8. bumans, binds, some ao 8% by product during 
Animals which produce metabolic heat at low and flying insects, 


lev 
* qvionment quickly) and absorty heat from sures nt tlm €Xchanged withthe 


sroUndin 
invertebrates, fish, amphibians and reptiles ‘undings are called ectotherm e. ‘ 


Animals which are capable of varying degrees of 

cS of endo 
generally do not regulate their body temperat, exsotberiaie Yeat 
, humming bird et 


most 


Production ‘but 
tire within a narrow range are heterotherms 


Soveural Adaptations © Sweat glands: 
_|_¢ Lungs modification for panting 

‘+ Regulation of blood flow to skin (Vasodilation, Vasoconstriction), 
Physiological © Activation of muscles for thermogenesis 
Alaptations + Plumage fluffing 

‘* Activation of sweat glands for evaporative cooling 
‘Beavioural © Change in habitat 
Adaptations © Change in body posture 
THERMOREGULATION IN MAMMALS/ HUMANS 
Regulatory Strategies 


‘Mammals including humans maintain their body temperature within a narrow range of 
about 36-38°C (36,1-37.8°C). 


‘Humans are endotherm. 
* Hypothalamus is thermoregulatory centre in humans. 
in Cold Temperature nor 
Therate of heat production is increased by increased muscle contraction By moves 
.__thvering so called shivering thermogenesis. and are termed as ote 


trigger the heat production as do thyroid hormones 


Si 
1 iving 

‘ «a: coeciatiged for rapid heat production. 
, vans hve brown, whichis sii ers abl 


+ S®tonsizition occurs at skin which 
Vasoditas B Jocated. 

> ‘occurs at trunk where most of the vital organs ate (OST i 
“PRE BOOK, 


kin acting as insulating lay, 
rt. § 


‘and increasing insulation 
+ of fat beneath 5 
uch colder water and 

have a thicy 


meee inhabit ms 
vrinsulatng ft called blubber. e skin. 
rm Temperature 
Pe cintion curs a skin Which INSTR rate of blood flow and more 
Heat dissipation occurs either through evaporation, radiation, pa ey ts 
which promote evaporative cooling. In eoeeg 
nama 
"a hi 


‘Sweat glands are activated 
evaporative cooling occurs in the respiratory tact (panting in dogs) or tho 
gh saliy 
a 


urine (as in bats) 


Higher level of in blood. 
$ Increased use of 
re ators and green leafy vep 
ae 5% |° Hypercalcemia (high level of Gar a 

ca ix [° ities el of Ca” in the blood) 
A perparathyroidism 

Pil (aes ‘d uric acid level in blood 

[* High protein intake in food 


xhotripsy i used for non-surgical removal of smaller kidney stones 
ie rporeal shock wave lithotripsy (ESWL) is the 
pugrace 


ne opted for small kidney stones, 
rhis is a minimal invasive surgery, in which kidney, pelvic or une 
his is 


nic stones are broken. 
gown by bombarding ultrasounds or X- rays on them without giving any ot 


‘out of the body 
be broken by lithotripsy technique, 


uller stone pieces are flushed through ureter 
small 


d then through ureth 
Renal surgery is done for larger stones which can’t 


Direct surgical exposure and removal of stone is done 


‘Smaller pieces that 
bee then can easily pass 


) aca 


Ureter—, 
HENAL FAILURE 
* Failure of all the kidney functions i. SRT Sd = 
‘rythropoietin) and metabolic function is called rena zs leading to acc 
Nephrons are destroyed particularly at somes 2 

(ee! Waste materials, bone weakening and anem 


oregulatory, hormonal (secretion of 


cumulation of urea, 


chemotherapy 
1 depasits. Certain 3 
‘cut renal faiture can occur due to blood elot or span i 
(85 antbiotics and toxins such as aleohol, heavy 


fue 


Se 
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nal failure are diabetes and a 
Me 


¢ Most common causes of chronic re 
include long-term daily use of anti-inflammatory drugs and other analgesic meq." %y 
Medicina 


Cure 
Itis either dialysis or kidney transplantation. 
Dialysis 

removing nitrogenous wastes is called dialysis, 


© Theprocess of artificially 
«The waste materials e.g. urea from the blood, either by pass kidneys through 
am 


kidney (dialysis machine) or filtering it within the abdomen, 
Dialysis is of two types ic. peritoneal dialysis and hemodial 
1. Peritoneal Dialysis 
© Peritoneal dialysis uses the peritoneum (inner lining of abdomen) to filter the by 

in peritoneal blood vessels. od ag 
© Peritoneal cavity is filed with dialyzing solution. Waste materials having high 

om 
in blood are fered though peritoneum into the peritoneal cavity contin ‘aa 
solution, which is removed afterwards. % diag 


My 


ysis. 


arage beg 


sth membrane. Blood fos inside me 
the membrane in anoth a 


inr/Q) point/) 
‘eal Transplant : 


+ Itis considered permanent treatment. Since dialysis can only be done on temporary basis. 
+ Mostly opted in severe renal failure, called uremia or end-stage renal disease. 
* Only a matched kidney (blood/HILAS and tissue matching) can be canes 2 o2 


individual, So it needs donor-recipient matching 


——E—ti‘(i‘i( i is‘( 


| Non-Directional 
| Chidaria 
Hydra — 


Phylum 
Example 


T 


ous system consists of brain and 


oth brain and spinal cord are hollow. The Spinal cond 
cavities (ventricles), he spinal cord has central canal and brain 
has many 


fpoth are protected in three ways. 
Cranium, which is part of skull 
0 protects the 
brain and neural arches of vertebrae of sity rows) 
column protect the spinal cord. 
(  Thebrain and spinal cord are also protected by 
three layers of meninges. 
{uy CSE bathes the neurons of brain and spinal cord and cushions against dhe bumps and 
fe composition fs sixillen to blood plautua tk em dn eves oP ene eaapiedd oor 
and between meninges mad spinal cond 


Relay centre Relay between sensory input fom eyes, ears 

sin etc to limibic system & cerebrum. 

Tiypothalans Hormone production 

‘© Major coordinating center 

Controls body temperature, hunger, 
menstrual cycle, water balance, sleep-wake 


Thalanus 


Limbie system 


(Are between = 
Are betwee" craynala char of | + — Sensation of please, psishment, sex 
cerebrum) | neurons) — 

+ Festngof ear & ge =| 
= & Long-term memory 
Forebeain Tippocarnps ° tones = 
> Largest part Receives sensory information 
© Twohalves @ Processes it 
(cerebral ‘eStores in form of memory 
hemispheres) Direct voluntary’ ees i 
. ete eee 
a (band of axons) rein Esc 
© Outer cerebral . Sensory aren. PS . 
cortex forming: ae control et 


OUS Rye, | 


Relay center connecing 
forebrain ne Mdina ip 


‘Screening input information 
Contains auditory relay station 


| 


Hindbrain 


Influence transition between 
wakefulness 
Controls rate & pattem of brea 


sleep 


Modula 


Cont autononic fnciensg | 


Breathing 
Heart rate 
Blood pressure 
Swallowing 


Cerebellum 
(best developed 
‘in birds) 


‘Coordinates voluntary movemenn 
Guides smooth & accurate motions 
Maintains body position 


‘Spinal Cord 


Learning & memory stomge for bebeyiou, 
‘Centre for many reflexes 


Pathway for conduction of impulses ay 
from different parts of body and bin 


“Gray matter consists of cell bodies and non-myelinated nerve fibers or tracts, 
White matter is made up of myelinated nerve fibers or tracts. 


« It consists of sensory neurons and motor 
neurons, which may form ganglia and the powr/0) 
nerves. 

. Ganglia are concentrations of cell bodies of 
neurons. Ganglia often interconnect with other 
ganglia to form a complex system called 
plexus. 

* The merves are the bundles of axons or dendrites, bounded by connective tissue. 

Classification of Nerves 

Functional Classification 

+ They may be sensory, motor or mixed nerves depending upon the direction of impulse they 
conduct. 

* Mixed nerves contain both sensory and motor neurons 


Regional Classification it 

* Nerves which arise or lead to brain are called ect epee paepagt omg 
of cranial nerves in humans. Some of these are sensory, sites RETNA TT A 
‘Al these supply to only head except f i 

* Nerves that arise or lead to spinal cord a 
(8 cervical, 12 thoracic, 5 lumbar, $ 

Classification of PNS. system, rt 

* Motor neurons form somatic merven a ing skeletal 

are under conscious control ofthe Pout 


ee 


un of spinal cord 


8 


Origin = 
= [Thoracic region 
Position of ganglia ‘Near spinal cord 
Length of preganglionic | 
fibers awe 
Length of postganglionic | yy 
pees ——~T Works in emergency, fear and 
es fight situations 
* Accelerates heartbeat 
© Dilates pupils 
“ed ‘Inhibits digestion of food 
* Rise in blood pressure 


Promotes relaxed state 


| © Retards heartbeat 
* Constriction of pupil 
© Promotes digestion of 
| food 
* Lowering of blood 
pressure 


functional unit of 


nervous system. 

* Neurons can generate and conduct nerve impulses 
which travel across synapses and pass from 
Teceptors to effectors, bringing about nervous 
coordination. 

* Neuroglia cells mostly present in higher animals, 
neurons and their protection by myelin sheath, 

. They constitute nearly half of the nervous system, 


* Neurons once matured do not divide any further. However, they exhibit limited re 


vis 4 


capabilites, only if neural cell body is intact. 
‘Structure of Neuron 

A typical neuron consists of: 

(1) Coll body 

(2) Dendrites 

G) Axons, 
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playing important role in nuirition of 


genet 


ut 


5 
130 ye processes carrying impulses away 


pendsites 


Bed¥ 1<0 called soma, is the 


y 


Ie chief my 
aus for growth and Mutritiona) 
ecessry maintenan Part 
ireontains nucleus and other cellygy “of neuron, OF the cel, and sym oe 
cae in eytoplasm EADEIS, ke ER. shou 2S materials 
Nisol’s granules are group of ribosoy * Fibosomes, G4 
ifitis intact, the neuron can regen aie} eich are Precain asc ' mitochondria 
and dendrital cg mi? With RER, 
‘components, 
from cet} 
Cellular organelles like mitochor body are, 
present throughout the axoplasm of testes cod nem 
Most of the axons are surrounded by protect SV RER andG.A are 
neuronal nutrition, protection and proper prorat called myelin sh 
Propagation of impulses. important for 


‘These are processes that carry impulses 
These are usually thin fibres devoid of: pd es body. 
They unlike axon give a spiny look. Cells and thus non-myetinated, 


{yelia Sheath 


Ips 


Neurons are Surrounded by a layer, of fatt 
ikacts as insulator and gives white appearance. “ale metia sheu, 

Itis secreted by Schwann cells in peripheral nervo 

of Neurons Boseteral ervom ype 

There are three main types of neurons: 

Sensory Neurons 

Sensory neurons carry sensory information from receptors to associative neurons present 

The dendrite endings of some sensory neurons also acts as receptors. a. 
They usually have single long dendrite called Dendron. It is structurally and functionally 
similar to axon. 

Associative Neurons 

Associative (intermediate! relay) neurons are present in CNS and connect sensory and 


motor neurons. , 
They are involved in processing and interpretation of information ‘coming from receptors, 


Motor Neurons 
Motor neurons carry the information from relay neurons (0 effectors. 
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Nerve impulse is a wave of clectrochemi 
neurons involving movement of ions across the m« 
Potential : 
see ecical pacaial is the measure of the capacity to do electric work, 
©The electrical potential that exists across a cell membrane is called membrane potenti, 


‘A) Resting Membrane Potential 
; membrane when neuron is in pon-conductng steady 


ical changes, which travels along the 
jembrane and chemical reactc 


len, 
ath 
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‘Neuron in this state is in polarized form. 
A typical neuron at rest is more positive electrically outside than inside the cell membrane 
Its value for a typical neuron is -70 mV. 

‘Active Membrane Potential/ Action Potential 

Potential difference across the membrane when neuron is in conducting state is cali 
‘membrane potential (AMP). 

tis in form of nerve impulse. During this state, inner membrane surface becomes 


tote 


led active 


More pote | 


Sodium and potassium ions are most important in nerve cell and surrounding fluid, 
‘Sodium ions are tenfold higher in concentration outside than inside the membrane surfuce, 
“cs nea pat ae imomipoaseder ipmgs 
negative organic ions (such as proteins, organic acids etc.) are much more inside the 
‘membrane than outside. This makes the inside of neuron membrane more negative. 
‘The cell membrane is virtually impermeable to all ions. - ‘f 
; ions except K” so some K” leak out ofthe cl 
ins Joss of thes postive ins from neuron by diffusion accounts for more negative crys 
All the neurons have very active sodium and potassium in their 
reek Pumps located in their cell membranes. 
Daven by Spliting of ATP, these pumps transport 3 Nat out and 2 K+ int the cell, agains 
Cell has: i i 
| membrane Sodium and potassium gates which when open allow movement of ins ao, 


applied a one end of reggae initiated by an appropriate stimulus (sil 
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+ jsrush into the neuron by diffusion. Some K° mavens 
The inner side ofthe cell membrane has exces of posing 


these gates open, sod 
ions and outer surice becomes more 


resting Synapse. 

. Potential is restored 

of small numberof ions especially K* moving out This neuron is non pes hehe 
impulse. 

epolarization of Neuron (AMP —+ RMP) 

4 Itisthe restoration of resting membrane potential, after 


the wave of depolarization has passe, 
{Results from closure of Na+ gates and opening of K+ depolarization has paved 


sates, without flux of K+ ions, causing 


repol 
+ Na'/K* pump restore the original ionic gradient and thus the resting potential 
‘+ The whole process of depolarization and repolarization takes about 2- 3 millisecond 
Outside of axon Plasma membrane of axon 
toe eeeeeereseressereleseses 


@ Atthe start, the membrane is completely polarized. 


Be eeeerrrerererrassss 
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Impulse 

Taine sce 

reach upto 120 ms 

The nerve impulse is conducted from node to 

node in jumping manner. This kind of jumping 

nerve impulse is called saltatory impulse. 


Cytoplasmic gaps between consecutive neurons are called synapse. = 


* A single neuron may form synapses with many incoming fibres of different neuron, 
Asingle nerve impulse does not necessarily get across the synapse. Itmay tke yen thy 
impulses arriving in rapid succession or perhaps simultaneously from two or mo fhe 
to start an impulse in the next neuron. 


Neurotransmitters 

. The action potential cannot jump from one neuron to the next in line, rather the Message 
transmitted across synapse in the form of chemical messenger called Reurotransmitien, 

. Neurotransmitters are chemicals, which are released at the axon ending of the eUTOR 
synapse 

. Hestichalies is neurotransmitter for synapse outside CNS while adrenalin, or-epinephring, 
serotonin and dopamine in CNS. 

‘Mechanism of Synaptic Transmission 

. When an impulse reaches a synaptic knob, synaptic vesicles within fuse with the pre. 
synaptic membrane, 


These vesicles cause release of neurotransmitter molecules into the synaptic cle, 
* Neurotransmitter molecules bind to the receptors on post-synaptic membrane, causing 
‘changes in its permeability to certain ions. 
® Change in permeability causes initiation of nerve impulse in post-synaptic neuron, 
Aneto Sye tine 


It is & mervous disorder, 
characterized by involuntary 
tremors, diminished motor 


ofl ht 
1a, Character | 
Aecline in brn fans” 


Cell death in brain area that 


produces dopamine that may 
be due to head trauma 


diagnosis, 
Anti-convulsive 
rugs for 


BIOLOGICAL CLOCK & 
in living things, the behaviour activities oc 
biorhythms or biological rhythms. 

+ Therhythms are in one’s genes, but the environment influences: 
+ Basic period of clock is innate. 


‘Cur at regular intervals which are called 


the thythms to some extent, 


Types 

+ Biorhythms showing periodicity of about 24 hours are calle creadian or diurnal rhythms, 

+ _Biorhythms showing periodicity of 365 days or 1 year are called circannual rhythms 

hanism 

+ The organisms come across environmental changes that are cyclical in nature such as days, 

tides and seasons etc. 

Many organisms maintain intemal rhythm or clock to predict onset of the periodic changes 

and to keep them prepared for these changes. 

+ Biorhythms may be the result of the following: : 

i} There may be direct response to various changes in the extemal Ueeasi f 

There may be an internal (endogenous) rhythm that progresses the era 
in synchronicity with the exogenous temporal period, particularly a 

Period, 


The synchronization mechanism may be « combination of both or | and 2, 


wo 
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. v 7 = 
structure and function of reproducti in mal 
ie sion of reproductive system in female, 
() __ Discuss the following Sexually Tram is 
symptoms and cure: Gonorrhea, Syphilis, AIDS. 


DUCTION 


Explain the structure and func 
Describe menstrual cycle with its stages. 
Explain the stages of gametogenesis (Spermato c 
: smitted Diseases (STD's) with their causa, 


Gonads 
Male gooads consist ofa pair of testes, which lie outside the body, in sack yyy 
ha 


Each testis consists of a highly complex duct system called seminiferous tubules, in 
, inh 
eS spermatogonia 


. 
repeated division by the cells of the germinal epithelium produ 
© Seminiferous tubules also contain sertoli cells/ nurse cells, which provide |i 
protcetion and nourishment to sperms while they are in the tubules, These celia SS 
inhibin hormone which serves to control the spermato; at normal rate, 
© —_Intersital celts/leydig cells ase preseat between the seminiferous tubule 
testosterone essential for production of sperms and development of male seconday st 
characteristics during puberty. a 
* Both germinal epithe! sand sertol 2 
Bath geminal epithelia cll and sero els are under the contol o FSH whi 
External Genitilia 
© Penisis 
Senulatory organ and extemal genitalia, which is used o transfer sper nt 
Duct System 
. 
$ —Seminiferous abuts are he ses fr spermatogenesis 
Epididymis is the proximal highly convoluted ? 
m5 es Mao rton of vas deferens where mars 
— eae ooeed , are stored, 
deferens 6 P 
S_ pkedfeens (sperm uc) isthe main duct of male reproductive tact. 
deferens that receives ‘secretions from semis i 
seminal vesicles js called ejaculatory dit 


Urethra in males also called as urine, 
the body. led as urinogenital duct because it transfers both urine wx! 


Spermatogenesis: 
+ Spermattogonia increase in size and differentiate into primary spermatocytes which 
undergo meiotic division to form secondary spermatocytes and spermatids. 
+ Eventually spermatids differentiate into 
mature Sais ® ') wi 
+The sperms are then transferred to the main 
duct of the male reproductive tract, the vas 
deferens, which forms highly convoluted 
epididymis, 


The sperms then pass through the urinogenital duct and are discharged out 
“0 


| 
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Gonads 
o Female gonads are ovaries which lie within the body cavity of the female and hag 
by 


several ligaments 


«Germ ells in the ovary produce many oogenia. 
External Genitilia 
2 "Structures external to vagina constitute external genitalia in female, 
Associated Ducts 

Discharge of ovum from ovary is called ovulation. 
Main dest of female reproductive tract is oviduct that is also called as 

fallopian tube 5 METINE Whe op 
«Fertilization of ovum occurs in proximal part of oviduct. 


© Oviduct leads to uterus. It is about the size and shape of an inverted pear. Utenis hy 
in implantation’ conception, placentation and development. Innermost layer of u 

endometrium, middle myometrium and outermost is perimetrium. emus i 
Uterus opens into the vagina through cervix. Vagina is the part of birth canal 


Oogenesis 


- le 


se c-5E 
feriiation 2c then Secondary oocyte divides Reproduction 
+ sq human female only One ovum is usually digeh. MUM and 24 


iol 
pheno 


vaenon is called ovulation, from the ovary 91h. 


' TY At One time, hig 


| emnerrne seer oe KODUCIVE ACL | 
4 In female, production of egg is a cyclic acti 


ity as compared to mal 
+ Oestrous cycle is reproductive cycle in all = 


mami 
female, itis called menstrual cycle. malian female except humans. In human 
[Oecurren All mammals except human | Human renal se | 


Release of Oestrogen ‘At low level ‘At higher level 
I sprain of Uterus Partial for conception it pee 
fertilization does not Destruction and dischary 
Resorpti ‘endometrit a 
{occur Sms um | (Menstrual flow) 
a Egg is conserved Egg is released 
[Ovalation Recieepaysseal mination 06 i cnteal coetcl 


= Fr: function of the whole reproductive 
* Menstrual cycle involves changes in the structure and e 
system, 


|" ovulation and menstruation occur at puberty Start of menstrual cycle is called 
‘Menarche, Its complete stop or end is called menopause. 


i i imately 28 days. ‘ the uterus (uterine 
4 The coaticad in approicel ole te oar (ovrianeree ad one 
yee), itary gonadotrophins. 
q Evens of menstrual ye cs 
Menstrual cycle can be divided into Le development of 
Me Events of Menstrual CYC ere FSH which stimulates ie depen 
itutary gland on the onset of puberty T ratcies combines © casresia. 
Several primary follicles. Onl ONE © gerative 136 
Docyte rest breakdown 


Le 


(ii) 
(iii) 


(iv) 


(vy) 


(vi) 


RePrOduey,, 


Ovary under influence of FSH Produces estrogen. 

Estrogen, on one hand, stimulates the endometrium and vascul 
it inhibits secretion of FSH. 

Decrease of FSH and increase of estrogen, causes the pituitary gland to se 
induces ovulation. 

The follicle cells, after release of egg, are 70) 
modified to form a special structure POINT. | 
called corpus luteum. This yellowish 

glandular structure starts secreting 
Progesterone, which develops 
endometrium and makes it receptive for 
implantation and placentation. 

If feilization does not occur, the corpus luteum starts degenerating. The es 
secretion diminishes and its supporting effect on the spongy endometrium ig 
which suffers a breakdown. This causes the discharge of blood and cell 
menstruation. This stage usually lasts for 3-7 days. 
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Maturing Corpus Degenerate 
Follicle “Folticle Ovulat Luteum Corpus Luteum 
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Causative | Gram positive 
pee -taberaah Spirochacte Virus Virus 
as Neisseria Treponema | Herpes simplex 

gonorrhoeae pallidum type ll xd 
Damagew | miestionof 
Mucous membrane | reproductive |  Semitie 
Main parts | of urinogenital tract, | organs, eyes, mt [relates 
Affected cyeinfection to | bones, jolats, | sorencss & paras 
Tee panes, joints | ulcers, damage | system 
hs to eyes & CNS 
in infants 
Sour 
ae Sexual contact} Sexual contact | Sexual contact | Sexual contact 
‘Treatment Antibiotics Antibiotics. | Anti-viral Anti-viral 


pont 


Bone, Cartilage, Tendon, and Ligament 


(1) ~~ Human skeleton: 
wo Define and explain Sooners : 
Describe Axial & Appendicular Skeleton. 
Describe Joints and their types (fibrous, cartilaginous, synovial, pivot and multistage, 


) Muscular system: 
F Compare the types of muscles (smooth, cardiac and skeletal. 
(i) Explain structure and function of skeletal muscle. 
Explain the concep and working of seomere, ultrastructure of myoflaments, sii 


filament model. 
(v)__Understand the sources of energy for muscle contraction. 
Describe Muscle Fatigue, Tetany, and Cramp with their causes. 


BONE 
© Iris the most rigid form of connective tissue and forms endoskeleton of humans, 
The collagen fibers of bones are hardened by calcium phosphate deposition, 


of Bone 
Dense und strong Light and highly por 
Blood supply Less Mare : 8 
Contains bone marro 
Function | Attachment site for muscles | involved in blood ia 
-_ _ yroduction. i 
7 i Portion of long bones | Inner portion of long bones) 


Osteoblasts: Bone forming cell 
5 Orteocytes: Mature bone ells 
+ Osteoclasts: Bone dissolving cells 


. AGE ercomective tissue than bone 
has no blood supply and gets nutrient. 

#  jphasne S by diff 

fF y ring els eartiage ae called chondroeyne 

+ agen matrix is secreted by chondrocyeee 

+ cartilage 

19" “yaline Cartilage 

fost abundant type in human body 

+ Found at the movable joints 

* plastic Cartilage 

1 


Matrix containing bundles of collagen fibres 
Forms external ear/ pinnae and the epiglottis 


Fibrocartilage 
Annulusfibrosus of vertebral disc is an example 


reshaping 
‘Blood Supply _ 


Inelastic connective tissue Elastic connective tissue 
= Attaches muscle to bone Holds bones at joints 


Human skeleton is mainly bony. There are about 350 bones in infant and 206 in adult, 
Human skeleton is generally divided into two parts: axial skeleton (80 bones) and 


appendicular skeleton (126 bones). 
Axial skeleton provides basic framework of body and consists of skull, vertebrae and ribs, 


Appendicular skeleton is associated with 70) 
extremities and consists of pectoral girdle with POINT: 
forelimbs and pelvic girdle with hind limbs. 

Primary function of skull is protection of brain. 

Vertebral column provides protection to spinal 

cord. It has four curvatures. 


4 UHS To} Support and Mover, 
it 


(33 vertebrae) | Thoracic 


T2 vertebrae 
S vertebrae 

9 vertebrae, anterior 5 join to form sacrum & pogo> 
4 join to form coceyx (tail bone). ip 
~ 12 pairs articulate with thoracic vertebrae 


Lumbar 


Pelvic 


posteriorly 
#7 pairs connect anteriorly with sternum directly 


he local ~ ip | (True ribs) 
or ad ua of ribs | | 3 pairs connect with sternum through costal 
ne) 


cartilages (False ribs). 
© 2 pairs are of floating ribs (since they don’t attach 
to the sternum). 


Appendicular Skeleton 
‘Scapula (Shoulder blade) 

Clavicle (Collar bone! Beauty bone) connects scapula with sternum, 
T Humerus (Upper arm) 

1 Radius and 1 ulna (Forearm) 
8 carpals (Wrist) 

$ metacarpals (Palm) 

14 phalanges (Fingers/ Digits) 
2 coxal (hip) bones 

Each having ilium, ischium and pubis 
1 Femur (Upper leg) 

| tibia and 1 fibula (Lower leg) 
7 tarsals (Heel) 
5 Meta-tarsals (Sole) 

14 Phalanges (Digits! Toes) 
1 Patella (Knee cap) 


Pectoral Girdles (4) 


Fibula—")\ |) tarsate 
B Metatarsals 


Joints are formed where bones m 
| They not only hold our skeleton together but also give it mobility 
(IASSIFICATION OF JOINTS 

ullase of Amount of Movement 

(i) Immovable Joints Pl ont/O. 
These joints do not allow any movement 


+ Fibrous joints are immovable joints, 

+ Sutures (Joints of skull) are examples. 

0} Slightly Moveable Joints 

These joints allow slight movements. 

45 _{ilagnos joints of vertebral column are examples. 
‘ 

' 


Freely Movable Joints 
These joints allow free movements. 
Synovial joints are examples of freely 
‘moveable joints. 
Bas of Structure 
us Joints 
These joints held together by short 
' mesenbedded in connective tissue. 
These joins are immovable. scant between teeth and aS. 
of fibrous joints are joints between skull bones and joins 


point. 


Support and Moy, 


Cartilaginous Joints 
‘These allow little or no movement. é 
Hyaline cartilage forms joint between growing bones. 
Fibrous cartilage found between vertebrae at the point where coxal bones mest nop 
7 
the pelvis. 7 
‘Synovial Joints 
‘These joints contain a cavity filled with fluid and are adapted to reduce friction beting 


moving joint. q 
The jot is surounded by a layer of connective tissue called fbrous capsule ang, 


layer of synovial membrane. 
‘Some parts of the capsule may be modified to form distinct ligament, holding the bong 


together. 
ial joints are further classified into following categories. 

Hinge Joint 

These joints allow movements in two directions. 

Pair of muscles are arranged in the same plane as that of joints. One end of muscle (ori) 
is fixed to immovable bone and other (insertion) to movable bone across the joint 
Elbow and knce joints are examples. 

Ball & Socket Joint 

‘These joints allow movements in several directions. 

‘Such joints have at least two pairs of muscles Present perpendicular to each other. 

Hip joint and shoulder joint are examples. 

Pivot Joint 

‘These joints allow rotation within limits, 

Superior radioulnar joint and neck joint are examples. 


of Su 
i ‘PPort 
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5 Inregul: . 
Unstriped (non-striated) ‘gular stripes Rey 
ve (stri gular stri 
ance a (trated) 
Anstne Spindle Branched Spindle oF 
cel ell cylindrical 
i_| One per cel One 
pean nuclei eS | One per cell Masy pe cai 
1 
se ae os Intermediate Slow to rapid 
se Vary Never fati 
ive igue an be fa 
yale Spontaneous, sreich, | ac oa 
contraction DEVORE Spontaneous Nervous system 
used BY hormones y 
Controls movement of 
Function substances through Pumps blood Moves the skeleton 
hollow organs 
‘Autonomic (involuntary) | Involuntary | Voluntary 
Blood vessels, GIT, fo “Associated with 


[other hollow organs skeleton 


The entire muscle is covered by a layer of tissue called epimy 

Structural scheme of a skeletal muscle is given bel um, 
Skeletal muscles > Muscle bundles Muscle fibers Myo, 
fiber) D Myofilaments (Actin 


fibrils 


Capillary 


Sarcoplasm 
Teticulum ° 


10 


ic reticulum is. continuous 
MoUs system, 
; Soe en et one is ike, of SSt0-tbules 
Sen muscle fiber funher Contains large umber op © "ulm by gees tn 
Of myofibrile t MOid of pen te 


+ ols 
{ete cy myofibel is 1-2 jum that run in para) 
; bas ofthese fibrils are enclosed by. Pan fashion and extong 
; Menyofbils consist of smaller contractije mq eth 
+ ypyofibrit has series of dark and tight pc itits called sarcomere 
1 fppearance Bots ai 
ese of Myofilaments Ne call aS whole its stipe 
‘uyofilament is made up of thick and thi 
3 Nick Filament hin filament 
( i indi 
‘hick filament is about 16nm in diameter and j 
* Fach myosia molecule has a tai fembaitey sat Composed of myosin 
* oxi til consists of two long polypeptide chains ane ee 
"The heads are sometimes called cross bridges bones OuNd cash other 
ayant together during contraction 
ach myosin filament is surrounded 
jy Thin Filaments by six actin filaments on each end 
Thin filaments are 7-8 nm thick and are composed of c 
Theucn molecules ae arranged in two chaise whichtwin Sore 
pevaceer arly chains which twist around each other likea twisted 
Twisting around the actin chains are two strani 
the muscle is at rest, the tropomyosin is ied ms biol it Ae gd 
the actin chain where head of myosin become attached. ay that it covers the sites on 
The other major protein in thin filament is troponin. It is actual 
: . é " } ily three polypeptide 
eas one binds to actin, another bind to tropomyosin while third binds with calcium 
ing Pattern 
4 Each dark band is called A band, because it is anisotropic ie. it can polarize visible light: 
4 The light bund called I band is isotropic or non-polarizing. 
‘Eich A band has a fighter strip in its mid-section called H one 
| TheH zone is bisected by dark line called M line. 
| The bands have mid line called Z line 
Aurcomere isthe region of a myofibril between two successive Zline ands the smallest 
uae te unit of muscle fiber. 
1 System & Triad hollow elongated 
sarcolemma of muscle fiber cell penetrates deep into the cell to form seit ange) 
allt transverse tubule or T tubule, the lumen of which is conti 
tracellular fluid. ystem, 
jpthousands of T tubules of each muscle cel are collectively ct 
The and encircles the myofibril atthe level of Z-line of At ical 
fog tubule and the terminal potion of the adjacent 7 laa 
‘of the fibril. 


‘rads at regular interval along the length 
a 


INITIATION OF MUSCLE CONTRACTION 


Muscle contraction is initiated by nerve impulse arriving at the neuromuscular 


All the fibers innervated by a single motor neuron are a “motor unit" and ‘conta 


simultaneously. 
Nerve impulse from sarcolemma penetrates into the muscle fiber through T tubule 
Then it is carried through the T-tubule to the adjacent SR 

The calcium gates of SR open releasing calcium in cytosol 

Calcium ions bind with the troponin = ont/0. 
‘molecules of thin filaments. This has the effect 

Of displacing the tropomyosin and exposing 

the binding sites for the myosin. 

‘Once the myosin head has become attached to f 
the actin filament, ATP is hydrolyzed and the bridges goes to its cycle and resul inst 
contraction. wal 
Rigor Mortis is stiffening of the body after death. Since ATP is required to bree a 
‘between actin and myosin, which ‘Bet deficient after death, thus the bridges can't beh" 


and the body gets stiff. 


. 


SUDING FILAMENT MODEL. 


Support ang —n 


H, Huxley and A.P, Huxley suggested this model of muscle contraction. Its salient features 
are given below, 
and thick filaments undergo shifting, 


When muscle fiber contracts, the thin 


Thin filaments slide past the thick filaments 
Actin and myosin filaments overlap to greater degree. 


The I-band reduces in length. 
Z-lines get closer. 


H zone disappears. 
Length of A band remains unchanged. 


Actin filaments come close to each other 0 
POINT! 
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filaments’ 
‘Thick filament oe 
PReSPR SRS Thin filament 
ie ES Sy Stony 
Thick 
SS — = 
‘Thin filament. Wvosin 


ALL OR NONE RESPONSE 
© All the fibrils of a muscle fiber will cont 
© However, the degree of contraction 


tract collectively in a particular contraction 
depends upon the number of participating fibers 


POINT! 


FOR THE MUSCLE CONTRACTION 
Energy for muscle contraction comes from ATP. 
Supply of ATP is maintained by the aerobi 
‘comes from stored glycogen in the cell. 
When more energy is required due 

substance called creatine phosphate 


very high metabolic activity such as mn 
vn 


ic breakdown of glucose in muscle cell, whit 


ge 
jue 


cross Bridges 


ict OF EXERCISE ON MUSCLES 
FFP pcrease in size of the muscle. 
Increase in its strength, 
More efficient and fatigue resistant, 
Capillaries surrounding muscle fibers and 
mitochondria in it increases 
synthesize more myoglobin 


Relative deficit of ATP, 
State of physiological 7 
| Mascle Fatigue ‘Accumulation of lactic 
__| nabitity to coma —_| AGsamulat 
| 
Characterized by 
Nucl Tetany | muscle twitches and 
convulsions. 
| 
Mucle Cramp | Tetanie contaction i! 
| 
‘Acute infectious 
Tetanus disease by 
anaerobic bacterium. 
Rs 


TOPICS, HORMONAL CONTRo, 


rmones and their composi 
my ay effect of hypothalamus on the pituitary gland. 

Describe the knowledge of pituitary gland and its hormones. 
Anterior lobe: Somatotrophin, Thyroid Stimulating Hormone, Adrenoco, 
Hormone, Gonadotrophins (Follicle Stimulating Hormone (FSH), Luteiniziny 1 
(LH), Lateotropic Hormone (LTH), Prolactin), 
Posterior lobe: Vasopressin, Oxytocin. 
Explain the hormones of thyroid and parathyroid: T3, 4 (Thytoxin), Calcitonin, Pury, 
Discuss the adrenal gland in detail: me 
Adrenal cortex (cortisol, corticosterone, aldosterone, androgens). 

Adrenal medulla (adrenaline and nor adrenaline), 

Explain hormones of Islets of Langerhans i.e. Insulin, Glucagon, 

Describe the hormones of alimentary canal (Gastrin, Secretin), 

Discuss the hormones of ovaries and testes (oestrogen, progesterone, testosterone), 
Explain as disorders of endocrine gland i. diabetes mellitus, diabetes insipidy, ‘te, 
dwarfism, igantism. 


* These are tissues, specialized for secretions. Glandular cells are s : 
cells that have abundant Golgi bodies Are secretory or neuroses 


Hormones Feleased from neurosecretory cells are called as neurosecretions €g. ADH is 


Glands can be divided into two main categories i. 
it stem of human 


; €xocrine and endocrine glands 
consists of about 20 endocrine glands. 

Endocrine Glands 
Ductless glands 
Hormones 
_| Through blood 

Adrenal glands, Pit 
gland 


‘Sweat glands, Salivary glands 


Iselets of Lang 


| Posterior pituita 


Hormone 


13,74, Epinephrine, Now 
pinep 1c 


id De 


ids an 
sino Aci 


homones 
itis here that many of the sensory sti 
responses. sory stimuli of nervous system are converted into hormonal 
itis believed that oxytocin and ADH are 
bervesto the posterior lobe of elias ler tse ‘acres baspesib crn 
posterior pituitary after receiving nerve impulses from the hypohalaeas me om 
+ Another cluster of neurons in 7 

hypothalamus produce and secrete a poms 

battery of releasing and inhibiting 

hormones, which are carried by the 

blood to the anterior pituitary. These 

regulate the secretion of many tropic 

hormones, growth hormones and 
in manufactured by the anterior pituitary cells. 


about 0.5gm in the 
+ Inman, the pituitary gland or hypophysis an ovoid structure 
Adult and is connected to brain through a short stalk (the infundibulum). 
+ Ithas three lobes viz, anterior, median and posterior aphecor RE 


* —Theanterior lobe is often referred to as the master gland, becsive it iL 
primary hormones it produces the tropic hormones which contro secretion of hormones 


in many of the other endocrine glands. 
Anterior Lobe 
|. Somatotrophin Hormone (STH) 
*  Itisalso called as growth hormone- an 
* Hypothalamus -» SRF —> Anterior Pinitary Growth 
*  Somatotrophin releasing factor . «0 
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c. ds to 
* If produced in excess during early life, lea 
abnormal development of hands, feet, jaws etc (known as acromegaly), 


If there is under secretion, dwarfism results, as well as other symptoms 
lack of thyroid and adrenal hormone. sled ig 


2, ‘Thyroid Stimulating Hormone (ISH) ; 
Thyroxine in Blood -» Hypothalamus -> TRF -> Anterior Pituitary — 77g} “Ty 


Gland — Thyroxine 
Release of thyrotropin releasing factor from the hypothalamus is controlled byt na 


of thyroxine in the blood. 
In the presence of low levels of thyroxine, there is increasing production of TSH ay 
vice versa. 

* Is secreted throughout life but particul: 


‘growth and development 
. acts directly on the cells of thyroid land, increasing both ther numbers and secretory atv 
3. Adrenocorticotrophic Hormone (ACTH) 
Steroid in Blood -+ Hypothalamus —» CRF — Anterior Pituitary + ACTH + Adrenal 
Cortex > Corticosteroid 
Release of corticotrophin releasing factor from the hypothalamus is controlled by steroid 
levels in the blood and by direct nervous stimulation of the hypothalamus asa eho 
stress c.g. cold, heat, pain, fright, infections. 
. Excess und deficiency results in disturbance of normal adrenal functions 


Gonadotrophic Hormone (GH) 
These are follicle stimulating hormone (FSH), luteinizing hormone (LH, also called ICSH 


in male) and prolactin (sometimes inappropriately called luteotrophic hormone, LTH). 

. FSH and LH/ICSH share a common hypothalamic releasing factor, 

. Prolactin is continuously produced from the Pituitary and is inhibited by prolactit 
inhibiting factor (PIE) from the hypothalamus, 

* Prolactin stimulates milk production and acts with LH, 

* FSH in females stimulates follicle development and secretion of oestrogens from bt 
ovaries; in males it stimulates development of the germinal epithelium of testes and spett™ 
production, 

* LH works with FSH to stimulate estrogen secretion and rupture of mature follies 

release egg or ovum. ; 

Italso causes the lutenisation of mature follicles and acts synergistically with polactit® 

‘maintain corpus luteum (and hence the progesterone it secretes). 

* _ICSH in the male stimulates the interstitial cells of the testes to secrete testostero 


larly reaches high levels during the period oy 


ES 


Hormonal Control 


Median Lobe 
* Median lobe secretes MSH- 
* Its inhibition of secretion is controll 
* External light governs its secretion. 
* More secretion in _pregnaney. 
stimulates melanocyte: 
produce brown pigment, 
which darkens the skit 


| Antidiuretic Hormone 
* isco is cused bY Sey 
of the blood which is det ence 


peurosecrelory 
stimuli i 
* eed a 
te _ one 


distension of cervix, decrease in progesterone je, 


Oxytocin 

ted by 
Its release is stimula suckling. 
vewral stimuli during parturition and larly in the uterus during ch; 
viens ‘action is on smooth muscles, particularly MB Child bir, 


causes milk ejection from Tame) Fo 


Clin by 


had 


ae Thyroid gland is located below the larynx (voice box). 


© These are two in number. 
Hormones 
Thyroxine (Tetra-lodothyronine/ T4) 
Tri-iodothyronine (T3) 
Calcitonin 


T3814 
[Negative physiological contol by anterior pituitary (master gland) via tropic hormone 
‘TSH (Thyroid stimulating hormone) 

Calcitonin 


Cireulating calcium levels in blood 


Both act essentially in the same way. 


Fey act on basal metabolic rate by stimulating the breakdown of glucose and elewedl 
‘heat and generation of ATP. 


Thay also actin conjunction with somatotropin in bringing about growth 
They act directly on brain cells causing them to differentiate. 


oduces a condition called Graves? ich js rized by 
‘and i sein heb eee rina chant 


Hormonal Control 


RU as myxoedema. Myxocdema is characterin 

"y n_ All body and mental pro nuffiness of 
jency leads to disturbance of calcium metabo 

ang ve, skeleton, muscle, blood etc lism with its associated 


Introduction part of the lateral lobes of the 


und embedded in the postenor 


* Inman, the glands are fo 
thyroid. 
P ‘These are four in number. 
Hormone a 
‘4 These produce a hormone called Parathormot 
Control ood Cav? ions stimulate the parathyroid directly to increase the 
4 Low levels of bik - 
parathormone oe its release. 
> cre 
‘jes bio ca"tions which n tum leads muscular tetany, 
peice drop in blood Cr cralization of the bones similar to rickets, 
* — Under-activity f deminer 
ead 10 a PORTA stones 
© Oversactivity would Ieee or massive 


Hormonal Contr 


Se ee —— SS 
He DnENAL GLAND eee 


ee kidney 
© — A pair of adrenal gland is: Bee 
© —_Theseare also called as glands of mens 


renal 
und 


present, one on top of each 


Capsule 


They are influenced by sym yathetic nervous sy stem. 


Essentially adrenaline dilatcs blood vessels in certain parts of the body such as the skeletal 

muscles and increases the heart's output 

© —_Noradrenaline constricts blood vessels but again only in certain areas such as the gut 

* Effects of the two hormones are synergistic in raising blood pressure 

. Adrenaline and noradrenaline promote the release of glucose from liver glycogen and, 
reinforce the effects of the sympathetic system 

Abnormalities 

Rarely found, but in excess, these hormones lead 10 abnormally high blood pressure 

In rats whose adrenal medulla has been removed surgically, the ability to withstand aly 

siress situation ~ such as cold ~ is markedly diminished 


Outer portion of adrenal gland is called adrenal cortex 


The adrenal cortex secretes corticosteroids such as cortisol, corticosterone, aldosterone 8 
Cortisol is the glucocorticoid, 
Corticosterone is both a glucocorticoid and a mit 4 

4 ie the peinck > <i 4 mineraloconticoid. 
-PREP BOOK 


ios 


wil. of adrenal cortex are secreted late 
a ormones of acre under influence of ACTH from adrenal cortex, 


* tions t 7 
rar adrenal corte i active at al imes but especially so following shock or ses situation or 


infections 
gs about an increase in blood 
tontsol brings al lood glucose level ct 
* yin and antagonizing the action of insulin, separ dan i 
| Costerone ine ood glucose levels and regulate mineral ion balance. 
Aldosterone conserves the level of Na” in the body by preventing their loss from the kidney 


tubules 


Abnormal tat 
Tnder-secretion of Corticosteroids 


The destruction of the adrenal cortex, such as occurs in Addison's disease, will lead to 
metabolic disturbance, in particular weakness of muscle action and loss of salts. 
Suess stations, such col, which would nomally be overcome, lek to collapse 
and death. 
overproduction of Corticosteroids 
The reverse of this is found in Cushing's disease where too much cortical hormone is 
produced. Symptoms are an excessive protein breakdown resulting muscular and bone 
weakness. The high blood sugar disturbs the metabolism as in diabetes, 
Overproduction of Androgens 
Androgens cause development of the secondary male characteristics. 
Very small amounts of androgens are 
seereted in both male and female by Pon: 
adrenal glands 
+ A tumor on the inner part of the adrenal 


cortex. in a female can cause excess 
and thus the 


androgens to be produced 
development of certain male characteristics. Such cases afc Va as 


Introduction Ade 
* Pancreas is a dual gland that acts both as 


* Endocrine portion of pancreas conta 
with insulin production. 
Cg The Islets contain large number of eee 
+ The smaller number ofa cells secrete eh 

trophic hormones, STH and ACTH and also respond 


Control : 
* This is under control of the pituitary 

directly to the level of jucose, = 
Functions 


+ In general, insulin depresses Blood 


() Increasing slycon of glucose which in tum reduce glucose levels, 
utilization Fs and lipids, 
ity Seat corer of pe era = 


Hormonay 


UHS Topic-5h 
onistic to insulin and causes 20 nce 5a ea 


Glucagon is essentially antago 


levels. It does this mainly by 
() Promoting breakdown of glycogen to glucose in the liver and musctes 


(ii) Increasing the rate of breakdown of fats. 


Abnormalities of Insulin 


Under-secretion 
Failure to produce insulin leads to a condition called 


diabetes mellitus. The syruptomns ofthis are: 
@® High level of blood sugar. 


(ii) Sugar in the urine, 
(iii) A disturbance of the body's osmotic equilibrium. 


(iv) Derangement of the nervous system. 
(%) Toxic metabolites from fat (which need “glucose energy’ for their oxida 
00) a 


accumulate and are only lost from the kidney with valuable metal cations, 
(vi) The body becomes dehydrated. 


Overproduction 
* —_ Iexcess insulin is produced, the utilization of sugar is too great and its level fj 
sin ty 


blood (hypoglycemia) which upsets nerve and muscle functioning. 
Abnormalities of Glucagon 

$_Givcagon anormalits sem rare as endocrine disorders 

. Uumors on the f cells will cause excess glucagon secretions and cor 
glucose levels. This in turn damages the a cells Hons and consequently igh 


Itis the hormone produced : 
: aaien Aa slosh the pyloric region of the stomach. 
Produced under the influence of protein food inthe stomach after itis paral iy diese 


opi Hormonal Control 
gp 
OVARIE! 


pooe! 1 
ction & COMES 
are secreted by ripening follicles whose development has been initiated by FSH 


produced by interstitial cells of the ovary, 


' -thoos 

tut pout the development ofthe secondary sexual characters in the female 

+ Cause thickening of uterine wall 

*  _‘jrapoint during the oestrous or menstrual eyele, exert a positive feedback which results 
‘na shagp rise in LH output by the pituitary, 

They also aid in healing and repair of uterine wall after menstruation. +; 

* Ur the influence of estrogen, some of the cells of uterine wall become glandular and 
surt secreting proteinaceous secretions which are taken up by the embryo during its eurly 
stages of development. 


Abnormalities 
een Deficiency of the sex hormones, for one reason or another, leads in the young of failure to 


mature sexually and sterility in the adult, 


PROGESTERONE 
Production & Control 


+ Produced by the ruptured follicle in response to LH from the pituitary 
Functions 
+ ttinhibits further FSH secretion from the pituitary thus preventing any more follicles from 
ripening, 
+ Thalso affects uterus, eausing further thickening and vascularization of its wall and other 
areas of the female body, preparing it for maintaining the sate of presaney 
+ Ttsuppresses ovulation that ‘major constituent of birth control pil 
Hormones 
here the develop. 
+The testes consist of many coiled seminiferous price Lae eon 


* Between the tubules, regions of interstit 
testosterone and 17 f-hydroxytestosterone asin the foetus produce them and their 


‘After the initiation of developme 
lvls fit consistently nl pt exe eel afte, renin 


th is a type of in! 
products of reactions it CORE, ing. 
Stress Cold 


. 


O 6 Antigen. 
Antibody (structure of antibody). 


a) 
wo Lymphocytes (B and T cells) 


(0 cite cell mediated response and humoral immune response 
Peis the types of immunity: 

(Active immunity 

(i) Passive immunity. 
io _ Esplin vaccination, 


Th capacity to recognize the intrusion of any material foreign tothe body and to mobilize 
calls and cell products to help remove the particular sort of foreign material with greater 
speed and effectiveness is called immunity 

There are three defense lines of our body. 1" defense line is provided by physical and 
chemical barriers, 2 defense line by phagocytes and 3 defense line by immune system, 
| 1&2" defense lines are non-specific while 3" defense line is specific, 

| Skin, mucous membrane and blood clot are physical barriers, 

+ HCland lysozyme are examples of chemical barriers. 
+ Phagocytes and lymphocytes are example of cellular’ biological aia 


Immune system forms 3 defense line of our body. 
Its derived from mesoderm. 


ithas two main components ic, lymphocytes and antibodies, 


‘protein which stimulates the 


A i a foreign substance, often a 

panther Fy term ANTIGEN comes from ANTIbody GENerating 

i substances. 

IPHOCYTES 

* Lymphocytes are examples of ‘agranulocytes Ghee 10 ides 

* ‘There are two major types of lymphocytes lyephorrie 

Haan ee ane been given nae duce NC AAT ci aheaa bys 7 
has role in maturation of T hocytes a a catty 3 ree anyl 
cells originate from stem cells in bone ma oe = het oS ca 
newly forming T cells migrate to thyrmns ca in aaa ae 
divided into following bios est 

the antigen and roleneing 


9 lymphocytes TecoBsiz® produce A 
pe yrkines). Thus EY POP mune response. 
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(iy) 


Plasma cells clone which synthesize — 
(ii) Memory B celts which keep 
cell-mediated 
a) Fa 
Be IN Ss ‘. 
\osomag helper T-cells suppressor T-cells, 
precursors Fo 
= to 
humoral 
mena] yr names iy 
memory B-cells 
A 
ANTIBODI 
© Antibodies/ Immunoglobulins are globular prote nufactured by. B-lymphoeyt 
then secreted into the lymph and blood where they circulate freely 
. ‘These are Y shaped molecules. 
© Bach antibody consists of four polypeptide pont/O) 
Chains; two heavy chains ai wo light chains, 
® Bach chain has a constant region and variable 
region. 


Memory T lymphocytes keep information 
attack by same antig 

B lymphocytes have been 
which is a lymphoid tissue 
Teleased in mature form from 
and start dividing and for : = — 


n bi 


Tn constant region, the amino acid sequence is 
constant within a particular immunoglobulin class. 
Variable segment consists of different amino acid sequence in every antibody. Therelore 
they act as antigen binding sites. Each antibody has two antigen binding sites. 


Receptors waserannbor 
munity and acquired or aaptive fusi 


ssi types of immunity: inbom or ia 


+ Theware two ba 
INNATE IMMUNITY - 
+ Theability ofthe innate immunity t0 kill microorganisms is not specific: 
*  Fistand second lines of defense are part of innate immunity’ 
ACQUIRED IMMUNITY foc thie 
but it takes several days for 
* Highly specific protection bapeontied Anat immunity 
system to become fully function®’ se, allmetiatg response 
Bt here are. twa. types, of soon Ee responses penae wes 
moral immune response. <n and also. responsible for 


antibody-mediated o€ 
. combat 1K 

T-cells recognize antigen and oy iasioll perly matched. 

rejection of foreign transplanted 1882 os ayriecd S70 
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— _ 
: = 
ca 
areord 
rims ah 
OF ACQUIRED IMMUNITY 
‘There are two types of acquired immunit 
®) Active int ty: 


@) ones 
if method of passive immunization is a 
“ci ney snakebite vende ce. to combat active infections of 


Passive Im 
Produced because of et 


antibodies. 
Antibodies are —- 


Immunity 


yen a PO r ntigen) becomes ill and in most cases survi 
w ity developed against that disease is called natural active immunity. a 


, this 
eve mm (Vaccination) 
Mot vaccines, which stimulates the production of antibodies inthe body, nd making 


1 person imate against the diseases or infection, is called artificial active immunity, The 
ees called vaccination, 
This active immunity has been achieved by artificially introducing; antigens in the body. 
‘url passive Immunity 
‘Nh’ igte source of antibodies is natural, then type of immunity will be called as natural passive 
inumunity 
For example, antibodies from a mother can 
cross the placenta and enter her fetus. In this point/0 
way they provide protection for the baby until 
its own immune system is fully functional. 
, This immunity may also be provided by 
colostrum, the first secretion of the mammary 
glands. The baby absorbs the antibodies 


through its gut. 

Artificial Passive Immunity 

U atbaties which have been formed in one individual are extracted and then injected into 
the blood of another individual, 

. Hae Feeakbite venom, passive ismnity i prosoced WY anitorng 9 0 
is called antivenom serum. a camo nd diheria re ulred and 


Similarly, specific antibodies used 
injected into humans. 


Describe photosynthetic pigments (chlorophyll and carotenoids), =, 


to) Understand the concept of absorption and ation spectra 


@)__ Discuss light dependent stage (cyclic and non-cyclic phosphorylation), 
(4) Discuss light independent stage (Calvin cycle). 


r evel including: 
(5) Describe the respiration at cellular level including: 
fy Glycolysis (with preparatory and oxidative phase), Krebs cycle (with reference 


production of NADH, FADH and ATP), Electron Transport Chain with its carriers 
(ti) Anaerobic Respiration and its types (alcoholic and lactic acid fermentation). 


© Photosynthetie pigments are the substances that absorb wisible tight (380-750 yn 
wavelength), 

©All the wavelengths that are absorbed by the pi 

CHLOROPHYLL. 

© They are main photosynthetic pigments of plants 

* They are insoluble in water but are soluble in organic solvents like carbon tetrachloride, 
alcohol ete 
Chlorophyta, b, ¢ and d are found in eukaryotic photosynthetic plants and algac 
Bacteriochlorophylts are found in photosynthetic bacteria 

* They mainly absorb violet-blue and orange-red wavelengths. Geen, yellow and indign 

Structuga *neihs ae least absorbed by chlorophylls and transmitted or reflected 

Structure 


* A chlorophyll molecule has two parts 
hydrocarbon tail, parts Le hydrophilic head and a hydr 


* Hydrophilic head is fat, square, light absorbing complex porphyrin ring of tetrapyrrole ring 
i », Which is coordinated with nitrogen. 
Hydrophobic hydrocarbon tail is long. anchoring phytol (Coots), ‘The ‘chlorophyll 
Cilorephyits and thylakoid membrane by this tail 
* Of all the chlorophylls, chlorophyll a is 1 
photosyntheti pleat wophyll a is the most abundant and the most ‘important 
femme takes part directly inthe light dependent reactions, 


ments are disappeared, 


wobke 


Molecular 
formula 
Functional 
oup 
Occurrence 


CssH2OsNiMg 


-CH (methyl group) 


All photosynthetic organisms except 
photosynthetic bacteria 


FS Differ slightly in their red absorbing 
2. 670,680,690,700 nm 
Colour Blue - green 


ig Tropic ® 
se Bice 


Carotenoids are yellow and red to orange pigments. 
They absorb strongly the Blue-violet range. 


Carotenoids and chlorophyll b ase called 
accessory pigments, since they absorb light and abies 
transfer the energy to chlorophyll a, which then 
initiate the light reaction, 
Carotenoids —+ Chlorophyll b + Chlorophyll a 
Functions 
+ They broaden the spectrum of light that provides energy for photosynthesis. 
+ Some of these may protect chlorophyll by absorbing and dissipating intense light, 
+ Similarly, carotenoids may protect human eye. 


+ Light is form of enengy called electromagnetic energy or radiations. It behaves as waves 


as well as sort of particles called photons, 
* The radiations most important for life are the visible light that ranges from about 380 to 


750 nm wavelength. ' 
* Only about 1% of the light falling on the leaf surface is absorbed, the rest is reflected or : 


on transmitted. 
Absorption Spectrum : elengths of Hight by different 
* Graph showing relative absorption of pene inal! 
photosynthetic pigments is called absorptio® Spit ton js maximum in blue and 
‘Absorption spectrum of chlorophylls indicates ‘being at around 430 nm and 670:nm. 
red parts of the speetrum, two absorption peaks o% 


Bog 


Re, 

The first on spectrum by, 
irked on Spirogyra. 

ontat spectrum can be obtained by illuminating plant with light of gig, ‘n) 

Jative CO: consumption oF oxygen release during 5" Yi 
logy 


and then estimating rel : 
‘Absorption & Action Spectra ong 
» 


was obtained by German biologist T.w. Eages 
Ina, 


Comparison of 
eo ction spectrum of photosynthesis corresponds to absorption spectrum o 
same two peaks and the valley are obtained for absorption of light as wae 
lag 


consumption. 

However, the action spectrum of photosynthesis docs not parallel the ab, 

of chlorophyll exactly. sOPtion, 
Photosynthesis in the most absorbed range is more than the absorption 

Likewise, photosynthesis in 500-600 nm (including green light) is mor on 

of green light by chlorophylls. This difference occurs because of le then 
ory 

ey 


carotenoids, 

When equal intensities of light are given, there is more photosynthesis in red hg 
y re 

ity 


part of spectrum 


ption Spectrum 


6CO2 +12H:0 E> CoH 1204 + 602 + 61150 


actions of photosynthesis consist of two 
by ascii arts i.e. light-dependent reactions and 


‘As a result of this energy 
NADPH: (NADPH + H") and ATP 


alongwith H to the light 


‘Types of Photosystem 


* There are two photosystem; photosystem f and Photosystem Il. These 
of their discovery 


PS Thave chlorophyll a molecule in reaction centre which absorbs maxi 
also called as Pr, 


* PS has a form of chlorophyll » molecule in reaction centre whic 
light of 680 nm, also called as Pass 

NON-CYCLIC PHOTOPHOSPHORYLATION 

Introduction 

3 1 predominant type of electron transport 


Formation of ATP on-cyclic electron 


flow is called non-eyelic Photophospharyisin 
ae Non-yelic Phosphorylation is also called Z-scheme, duc t0 flow ‘of electrons in Zh 
lechanismn 


Important steps of noe-<cyclic Photophosphorylation are: 
() Photoexcitation of elecusey 
is of water 


are nan, 
. uM Ligh, 


th absorbs max 


* — Plastoquinone (Pq), and Fe in (Fd) are i ining electron cures 
si Pan scp cam eee coming 
Passage photon excites one electron 
Passage of Electrons 
PS I> PEA ~ Pq, 


+ Complex — py _, NADP 
End Products of Light Reaciiog POPS 1+ PEA Fda 

* _NADPH/NADPH; . 

. ATP 

* Molecular oxygen 


(CLIC PHOTOPHOSPHORYLATION 
{c occurs at that time when chloroplast run low on ATP for Calvin cycle, the cycle slows 


down, and NADPH accumulate in chloroplast. 
This rise in NADPH may stimulate a temporary shift from non-cyelic to cyclic electron 


flow until ATP supply meets the demand. 


+ Itis less common type 


Itis normal : 
DpH 
Trpenerates both ATP and NAD 
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CEM Sand non-cycic photophosphorylaton, the mechanism for Arp, 
In both cy yy i 


cence branes to couple redox reactions to ATP pr 
membranes 

La Janda Staak ETC —+ Release of Energy —+ Pumping 4 of pron 7 

phere ices — Transformation into potential energy, stored in form oj te Ky 

a Novernant off” down the gradient throug Formation of 4 p'% 


produced during the |i 
reaction is available are ‘called. don 


reactions and constitute light ant 
phase ieee me 
© NADPH 
. 
. 
Synthesis of suger 
reaction, is called Calvin Cyete 
° ltis cones into three steps: 
Carbon fixation 


(ii) Reduction 
ion of 


g3t2 0-6 
fo are fixation refers to the initial incorporation 


©f COs into organic materi 

CO: fixation is dependent on ribulose bisphosphate carboxylase (Rubisco) _ 

Rubisco is most es! Protein in chloroplast and on earth, < 

Taree CO: molecules are required to synthesize one molecule of carbohydrate, a ti 
product is highly unstable 6-carbon compound ik rag 

Fe ce immediately breaks into two 


geductlo 


. 


a 
a rhs reduction phase involves utilization of products of light reaction. 
Reduction of three molecules of CO» requires 6 ATP and 6 NADPH: molecules, 
G3P (product of Calvin cycle) is also obtained during this phase 
eration of RuBP 

Five molecules of G3P are recycled into 3 molecules of RuBP. 

This conversion requires energy that is provided by ATP from light reactions 
For regeneration of 3 molecules of RuBP, 3 ATP molecules are consumed. 
3CO, + 6NADPHH" +9ATP —(CH.O), + 6NADP" +9ADP+9P +311,0 


Biog, 
UHS Topic-6 — 
Comparison of Light and Dark Reactions 


ast. Occur in stroma of se 
‘Occur in grana of chloroplas Oscur in sromaote 


In Calvin cycle, ATP and NAD 
02, ATP and NADPHb are the end products. | prepare carbohydrates 


Water is used [Oris used ——— 
ater is 


isms breakdown complex gy 
containing carbon in a way that allows the cells to harvest a maximum of usapj. 


P Hae ‘aah 
ay 


© External respiration involves exchange of respiratory gases between the organ aa 
environment. 3. 

* Cellular respiration is the process by which energy is made available 1 cells yy. 
step breakdown of C-chain molecules in the cell 

* Cellular respiration is an oxidation process. 


The most common fuel used by the cell to provide energy by cellular respirations yng 
LOBIC & ANAEROBIC RESPIRATION 


Tho way glucose is metabolized depends on the availability of oxygen 
* First step of cellular respiration (Gilycolysis that splits glucose molecule into two 
molecules of pyruvic acid) is common in aeroble and anacrobic re piration. 
2NAD NADI 
Cola 2CHWOs+ Energy 


The next step in cellular respirat 
conditions, 


Cell processes pyruvic acid in three maj : 
Alcobolic fermentation ier 
Lactic acid fermentation 

“Acrobi 


varies depending on the type of cell and prevail 


Occurs in absence of O: 
Glucose 

Involves incomplete 
‘breakdown of glucose 
Lactic acid or Ethyl alcohol 


Energy of Glucose Released 
Location in Eukaryotic Cell 

ANAEROBIC RESPIRA 

@ 


0)- 
acid Fermentation 
muscle cells of humans and other animals during extreme physical activities 


yo 


2yCsHiOs) —> 2(C3H60s) 


AEROBIC RESPIRATION 
Aerobie respiration may be subdivided into four sags : 

 — Glycolysis 

(i) Pyruvie acid oxidation 

Wi) Krebs eyete or citric acid cyele, 


thy Respiratory chain. 
GLYCOLYSIS hs J e : 


+ Glycolysis isthe breakdown of th 
*  toceurs in eyfaplasm. wes on e i : 
: [Soiree ener 
: : | 
Blycolysis. 
Teas of Glycolysis: os of | ier Pcie onesie Lert cites 
ren bed MEATRS. viet - 
pyruvate alongwith formation 


UHS Topic 
sets 
sumption of ATP during glycolysis is 2ATP. 
ATP during glycolysis is 4ATP molecules, 
is is 2ATP molecules, 


End Produ 
2 Total 
Total production o 
et production of encrzy uring glycolysi 
POINT. 


on enter 
ing the mitochondrion 
unites 
with 
coenzy 


0 call 
“0 of 


mi acetate). 
Oye alled oftrie 
CLE cid cyele ot Tricarboxy! 
xylic acid (TC. 
“A) cycl | 
ele, 
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ELECTRON TRANSPORT (CHAIN Sy 
‘sare transported in a series of oxidation-reductiny 
Step 


‘A system where electron: 
a eiely, with molecular oxygen is called electron transport system or i 
© Synthesis of ATP in the presence of O> is called oxidative phosphorytang My 
+ During axidative phosphorylation, 3 ATPs are formed from one NADH ion, thy 

are formed from one FADH2 9049, 
© Sequence of electron flow is xs follows: 


YA Tecl and its application (e.g 1, 
wml DNA Technology 3 insulin 
Describe Reo ae steps of Polymerase Chain Reaction (Pcp) Mtg 
Describe the pine! 


i the following terms: 
Papas (Finger Printing, Gene Sequencing). 


to how genetic diseases (je oy... 
‘Gene therapy with reference (otc 
Ke conbicd immunodeficiency syndrome, hypercholesterolemia) cq, 
therapy ‘ i 
Describe the detail of Transgenic Organisms (Bacteria, Plants ang Asin 
Culture, Cloning and their applications. 


be tea 


A TECHNOLOGY 
Recombinant DNA. 
* Recombinant DNA contains DNA from two different sources. 
© Itis also called as chimeric DNA. 
* Recombinant DNA technology is popularly known as 
Requirements of Recombinant DNA Technology 
Four requirements of recombinant DNA technology are: 
() Gene of interest which is to be cloned. 
(i) Molecular scissors to cut out gene of interest 
iii) Molecular carrier or vector 
(iv) Expression system 
Gene of Interest 


* Genes can be isolated from the ‘chromosomes by cutting on flanking sites ofthe er] 
special enzymes known as restretion endonucleases, 

_Ugenes are smal, these can also be synthesized in laboratory. 

* Gene can be synthesized inthe Inb from rRNA using reverse transcripts Sut 

Motecan Sle produced from mRNA is called complementary DNA (cDNA), 

‘ 


Benctic engineering, 


‘ular Scissors: Restriction Endonucleases 
These are the 


Molecular Carrier: Vector 

* Vectors are the means by which recombinant DNA is introduced into a host cel 

* Plasmids are natural extra chromosomal circular DNA molecules which carry genes for 
antibiotic resistance and fertility. These were first-discovered in, intestinal bcteriies 
Escherichia coli 

*  pSC 107 has antibiotic resistance gene for tetaeycine. ‘well as ampicillin. 

*  pBR 322 has antibiotic resistance gene for tetracycline # 

* DNA ligase is the enzyme which seals pons 
the foreign piece of DNA into the 

Rope E . 

"Pression of the Recombinant DNA 

* Bacterial cells take up recombinant 

Plasmid if they are treated with calcium 

chloride to make them more permevble- ») can also be 

Lambda phage (DNA of i 


ase as 2 VECIOE: 
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. ERSTE 


specimen. Fey 


original 
© Bacterial cells after taking recombinant DNA are cloned. Each clone 
interest which will express itself and make a product, OnE pep 
© From this bacterial clone, the cloned gene can be isolated for further analysis 
ed 


OP 


Biotechnology 


fy 
yp Re ers are 
Mahe tare 


1 ike 
on process; it only continue 

s or extends th 
he process 


si 
caren 
merase Use! i 
ae used is femperature-insensitive (thermo 
ostable) enz} 
ryme extracted fro 
m 


+e bacterium 
chat 
as 


mi Thermus le 
aquaticus. This enzyme is also known as Tag pol 
rag polymerase 


muna RS 
+, 70 


saogiee 
8 neg 
DNA ANALYSIS (DNA) individual can be analyzed. 


iby which entire genome of am 

1p DNA analysis are 8s Leo ‘colleetion: 

‘with restriction enzymes, i = 
vc ee in a unique of 


ds that are 50 close together that they appear as a 


smear, 
1% 


Importance of DNA Analysis 


* _Itean be used to solve disputes of patemity, 
[1's important in forensic laboratories as evidence to solve crimes, 
* PCR amplification and DNA analysis can be used to diagnose viral infections, pene 


disorders and cancer. 
These can also be used to determine evolutionary history, 
Itis ue to find sequence of nucleotides in a gene, 


tec 
Main Principles of Method 
. Generation of different sized DNA fragments of all Starting from the same point and ending 


at different points, 
 _punton of thse different pieces of DNA on agarose pl 
* on Reading of sequence from the ge, 
Methods to Generate Pieces of DNA 
For generation of different sized DNA fragment, two methods are generally used. 
1) Sanger's method in. which dideoxyribonucleosige triphosphates are used to tei 
DNA synthesis at different sites. ” 
2) Maxan-Gitert method in ‘hich DNA threads are chemically cu into pieces of 


METHOD" of nucleotide bases fom the ge 


load, 
SANGER’S METHOD 
. Itis also called as enzymatic or lideoxy method, 
Rrra ay 


‘ bel 
4 escent label on each band as it passes through a laser beam, 


re 
Peputr then reals and stores this nucleotide sequence 
A S G T 
Deduced | Fragmen 
it Size 
Sequence 


a0 


AQAy>O>A404 


Significance 
snomes of many organisms have been 


Using this automation of DNA sequencing, ge 
sequenced e.g. plant chloroplast, animal mitochondria, bacteria, yeast, u nematode worm, 
Drosophila, model plant Arabidopsis, mouse and human. Researchers have also deduced, 


the complete DNA sequence of a variety ‘of human pathogens. 


Gene therapy is the insertion of genetic material into human cells for the treatment of. 
disorder. 

& In-vivo, 
‘There are two main methods for gene thermpy i, Ex-v¥ve 
Gene therapy for cancer patients makes cancer cells more vulnerable to chemotherapy and 
nora tl ey ioe ‘4 balloon catheter is sometimes used to open up n 


peers possible wo use in-vivo thermpy to cure hemophilia, diabetes, Parkinson's disease 
or AIDS. regular doses of eclls that contain normal clotting 
‘To treat hemophilia, patients OU4 BS Tyg organoids, artical organs that can be 
fuctor genes 

n the abdominal cavity ‘calls could be grafted directly into the 


Immune 
deficiency, Modifies 
| ADA Deficiency | life Exevivo || retrovirus we 
sc AD. | threatening Toy 
infections ig 
Familial | Lack of receptor | Fatal heart Ex-vivo | Modified | ~~ 
prea aie ied for 2 attacks retrovirus | Liver, 
terolemia | ct > Bi 
| | Numerous ae ~ 
infections of vesicles | EPity 
Cystic | Trans-membrane | respiratory In-vivo Gi 6 CA | 
Fibrosis. | carrier of CI pases lipoproteins | casa 
mucus plug coated with | ces 
sl gene) _ 
| Plasmid ~ 
containing 
Heart Blockage of Necrosisof | 5 gene for | En 
Attack coronary artery | myocardium |'™¥'¥° | Vascular 4 
endothelial 
| growth factor 


Organisms that have any foreign 
‘TRANSGENIC BACTERIA 

Bacteria having fore 
Methods of Production & 


Recomt 
called 


JO 


o 


ene inserted in them are called transgenic organism. 
gn gene are called transgenic bacteria, 
Propagation 


binant DNA 
technology is used to produce bacteria that reproduce in lav 


of 
noe Gene th 
wt foreign BEE 


rough Current 
jsolated from any type of organism is placed in the tissue culture medi 
ye culture contains protoplasts, High voltage electric pulses are used to create pores ate 


‘his tis 
pas eo that DNA enters. 
of Gene through Bacterium 


‘plasmid is used to produce recombinant DNA. This recombinant DNA contains foreign gene. 
t insrtod into plasmid of bacterium Agrobacterium, which normally infcs the plant calls. 
‘When bacterium infects the plant, recombinant DNA is introduced into plant cells. 

a through Particle Gun 


Insertion 
‘his method was developed by John C. Sanford and Theodore M. Klein of Comell University 


in 1987. 
Many plants ineluding com and wheat varieties have been genetically engineered by this 


method, 
They constructed a device; particle gun that bombards a callus with DNA coated microscopic 


metal particles. Then genetically altered somatic embryos developed ino adult plants, 


Significance: 
‘corn and potato have been made which are resistant to pests 


Transgenic forms of cotton, 
ecause they produce insect toxins. Soybeans have been made resistant to & common 


herbicide. Some com and cotton plants are 
‘A weed called mouse-eared cress has been 


(polyhydroxy butyrate) in celt granules. 
produce human ormones, long ocor nd antibodies in el 


Antibody produced by soybean can 
antibodizsare inexpensive and have little chances of 
Improvements are going in improving 


TRANSGENIC ANIMALS 
Soe Te cantaining foreign DNA in their cell are called transgenic animals. 
Methods of Production & Propagation F 1 

ic ani vreveloped by inserting genes into the eggs of animals 
Transgenic aim oe two methods: are used i.e. microinjection (by hand) and 


CLONING OF TRANSGENIC ANIMALS AND ITS 


PUIG Tio 

Cloning is form of asexual reproduction and is most preferable method foy Betting 

copies of animals. Met 

Cloning of an adult vertebrate requires that all genes of an adult c 

development is to proceed normally. It had long been thought that itis impossib 

In 1997, scientists at Roslin Institute in Scotland produced a clos 

Since then calves and goats have been cloned 

Different steps involved are 

> 2n nuclei from cumulus cells (those that cling to an egg after ovulation 
Were taken and introduced in enucleated 


cae. 
> A specially prepared chemical bath was used to stimulate the 885 to divide and begin 
development. 


ells be turned 
ble, 
; med sheep called Dey, 


Process d6yn) 


Tissue culture is the growth of a tissue in an artificial iquid culture medium, also called 
micropropagation, 


German botanist Gowlieh Haberlandt in 1902 


Comell botanist F. C. Steward in 1958 first time Few a complete carrot plant from a tiny 
Piece of phloem. 


said that, plant cells are totipotent 


amount of space. Common methods 
MERISTEM CULTURE 


In this method, meristematic cells are used. 
Meristem is virus free portion of plant 
Procedure 


* Different steps involved are: 


ly mesophyll tissue from a leaf, is taken and enzymes are 
added to digest cell wall and convert it into protoplast, 


(# Protoplasts regenerate a new cell wall and begin to divide due to Presence of auxins and 
cytokinins in liquid medium. 


Biotechnology 


19) 
ps ve pnt develops fom each soma mos 
‘what because of mutations that arise dhning ee from somatic. 
,actonal variations. Production process. These are 


ry s0me 
ated 30m 
og CULTURE 
wr shnique in Which mature anthers 
jisatec! are cultured in ium containin, 
+ gout regulators sa Pees 
jus useful in plants that express recessive alleles, 
rod 
piferent steps involved are: 
ibe cells withi in di i 
Haploid tube cells within Pollen grain divide, producing pro-embryos consisting of as many 
4s 20-40 cells, 
Pollen grains rupture releasing haploid embryos, 
Haploid plant can be generated or chemical agents are added that encourages chromosomal 


doubling 
After chromosomal doubling, resulting plants are diploid but homozygous for all their 


alle 
SUSPENSION CULTURE 

+ This technique is used to get biotechnology products within culture medium. 

It will no longer be necessary to farm plants forthe purpose of acquiring the chemicals 


they produce. . _ 
Cell suspension cultures ‘of Cinchona ledgeriana produce quinine and Digitalis lanata 
produce digitoxin. 
Procedure 
_ Different steps involved are: ‘ea in tqaid 

into small pieces ‘shaken ‘nutrient medium 
seo ‘suspension, 


() Rapidly growing cultures are 
so that single cell o soall clamps of lls 


(i) These cells produce the same © 


ues» ECOSYSTEM 


) Define succe ind describe various stages of xeroser — 


w cosys 
Describe the significance of human activity on €2osystem Such ay Pop 


@ 
ot ffect, Acid rain, : 
Deforestation, Ozone Depletion, Greenhouse E id rain, Eutropicatg yy 
Pesticides. 
(3) Describe Nitrogen cycle (ammonification, nitrification, assimilation, depletion) 


(8) Define and explain Energy Flow, Trophic Levels (producers, consumer, decomp 
Productivity, Food chain, Food web. 


© Succession is a change in community structure and its non: 
time. 
‘Succession is a sequence of events in community structure of ecosystem over period oftine. 
+ Itisalso called as community relay. 


ing environment over a period of 


* Succession begins by a few hardy invaders called pioneers, 

* Diverse and relatively stable community at the end of succession is called climax 
community. 

* _ Allthe communities during succession are called as seral communities. 

‘Types of Succession 

* __ Succession on dry land takes two major forms, primary succession and secondary succession. 


Such a succession whi 


ere an, 


A new ecosystem develops 
after an existing ecosystem Is 
disturbed as in case of forced 
fire or an abandoned farm 
field. q 
Due to previous community; 
it happens much more 


traces of previous life, 


As it is from scratch, so often 
Fequires thousands of years, 


Primary Succession 


Primary succession starting in a pond i 
: 0 dy ol or tabla neces 


ced periods of droughts. 
jent plants like cacti have water stored in large parenchyma tissue 


me * Crustose lichen can live in extreme conditions. 
stose lichet 

rast * They absorb water during dry season 

sage . 


They are quiescent or dormant, normally desiccated during dry 
season. ¢.g. Bacidia and Lecanora. 


© Lichens are just like crumpled leaves attached at one point. 
Produces shade to the crustose lichens as a result of which their 
Foliage lichen stage growth is reduced or decreased 


Area becomes rough with more fissure and depressions develop. 
+ Examples are Dermatocarpon, Permellia 


Examples of mosses are Polytrichum, Tortula etc 
| Moss stage 


They compete with lichens for water and penetrate deeper into the 
soil add more humus to the soil. 


> Small seedlings establish due to more availability of moisture, 
Herbac 


us stage 
be humus, soil for anchorage. 


T Shrubby plants start growing and shadowing herbaceous plants 
which die and add more humus to the soil 


| Shrub stage 


Climax forests © They domi 


POPULATION 
* — Demograp! 2 
Population of Pakistan Ws 

2000. acre 2» 
aan sears ago, human population was increasing at rate of 2% 
every 35 years 


DEFORESTATION - 4 
Clearance of vast areas of forest for procuring lumber, planting subsistency or 


ing cattle is called deforestation 
{The destruction of forests leaves the soil barren and it i called deforestation ly 
desertification. 
* Reforestation is replantation of plants in the areas where they Were present ey 
* _Inreforestation coniferous species are important which often require bare soil tg tal, 
* —_Aforestation is establishment of new forests where no forests existed previously 
© Forests are called as environmental buffers because they break speed of wind, ia wy 
floods. 
About half ofthe rain, which falls, in tropical forests comes from transpiration of ag 
plants 
Biodiversity is total number of different species within an ecosystem and the rig 

complexity of interactions among them. 

ATMOSPHERIC POLLUTION 
* The befouling ofthe air by anything that may be harmful to living organisms i air poli 
4 ae These harmful substances are called pollutants. 


* Aerosol spray foams: ‘Thinning of ozone layer 
‘Chlorofluorocarbor Air conditioning system Greenhouse effect 
Refrig Global warming 


1d things that affect th 
" Phuman populations an em, 
ithe study OF os million in 1947. Ithas now increased to ual 


My 
Ad Was 
hy 


diy 


bce fn 


vat 

Cary 

+ pot 

one Layer 

01% zone is layer of atmosphere extending from 10-50 km above earth, 
ft fiters and protects us from UV rays. 

+ oe Depletion 
Decline in thickness of ozone layer is called ozone depletion 

Ozone depletion is caused by increasing 

chlorofluorocarbons (CFCs), which contains 

chlorine, fluorine and carbon, 

These are produced from air conditioners and 

refrigerators 

+ A Single chlorine atom can react with 
ultraviolet rays and destroys as many as one 
nillion ozone molecules. 
The level of ozone in the ozone layer over the Antarctica has fallen drastically and has led 
toahole. 

Effects of Ozone Depletion 

+ More ultraviolet rays from the sun are able to reach earth, 

This entry of UV rays is affecting all life on earth by increasing temperature, 

They cause skin cancers and cataract in human. 

They can also affect crops, plants, trees and even marine plankton and distort weather 

pattems, 


ure form ozone is bluish, explosive and hi 


ighly poisonous gas. Oz 
PEPE ON 84s. Ozone molecule is made 


point/O) 


stratosphere 


developed 
are 
the sun Pent eee 


Greenhouse Effect 


The carbon dioxide of the atmosphere behaves like glass sheet of greenhouse, It abjery 
the sun energy but does not allow it to escape outside, as a result of which temperature 
the atmosphere incre: 


Greenhouse gases are those, which prevent heat to escape out from them ¢,, CO; 
Increase in th's atmosphere due to CO» and retention of heat rays is called green howe 
effect or global warming 


Natural Human Enhanced 
Greenhouse Effect Greenhouse Effect 


: of Sr banization 
* Deforestation 
+ Industrialization 


fee pal warming may lead to: 
TH eapid melting of ice caps and glaciers, 
‘Bringing floods and changing the path of major air and ocean currents 
Drastic effects on global weather conditions, 
{cD RAIN ' 
pees through which acids fall on earth either dissolved in rain or as microscopic dry particles 
iscalled acid rain, 
pHeange of acid rain is 5.0 ~5.5, 
Causes 
+ This is due to the overloading of nitrogen and sulphur eycle. 
Sulphur dioxide and nitrogen dioxide emitted in the air during the burning of fossil fuels 
combined with water vapours in the atmosphere and form acids 
For example 
Nitrogen Dioxide  WatVapou, Nitric Acid + Nitrous Acid 
Aci 


Sulphur Dioxide 


Econyet, 
7m 


UHS Topic-8 
Tris natural process of excessive enrichment of wales W ith nutrients by which I 
TBE AMO 
f 


+ grows in the water. 

this natural process of eutrophication by adging 

ture would provide, as cca tals 
POND hay 


ey 


of living organic matte 
have speeded uj 
itities than nat 


* Human activities 
and organic nutrients in larger quaz! 
from washing powder and nitrates and phosphates from fertilizers. 
© Th eccurs in fresh water and in sea water, both developing unpleasant color ang 
Procedure Smell 
Different steps involved are 
© _Piifferent chemical wastes travel to water reservoirs 
. Vast quantities of algae feed and reproduce on these nutrients causing the way 
green with algal bloom. Ct 10 tum 
© The dead algac are decomposed by aerobic bacteria, which deplete the wate 
content causing death of aquatic animals through oxygen depletion. St Okype 
Tie 
wage 
Cesare maaan tom 5, Death of the ecosystem: 
‘oxygen levets reach a polnt 
where no ite fs possible, 


{rom the land into rivers 
‘oF takes by rainwater. 


= “== 


eco8ytten 


UHS Topic-8 
ssimilation ; 
Assimiv‘ilization of nitrogen inside the plant body/cells for synthesis of nitrogen con, 
i assimilation. hing 


organic compounds is called 
which most nitrogen moves from the Soil into the roots 


Nitrate is the form throug 
plant cell, it is reduced back to ammonium in cont, 
mitrast 4 


* Once nitrate is within the 
nitrification. This assimilation process requires energy 

‘The ammonium ions thus formed are transferred to carbon-containing compound, 
produce amino acids and other nitrogenous organic compounds needed by the plants» 

nitrification 

«Certain oil bacteria break down nitrates in absence of oxygen, releasing nitrogen back nny 
the atmosphere and using oxygen for their own respiration. This process is known 4 
denitrification 


Soil nitrates are lost from soil erosion, fire and water percolating down through the soil 


Remedies of Nitrogen Depletion in Soil 
Soil nitrogen resources are strengthened by the addition of nitrogen fertilizers by the man 


himself 


— 
Atmospheric Nitrogen (N,) 


Nite xing 
bacteria liv 


Energy in the form of radiant heat and light from the sun flows through an ecosystem 
passing through different trophic levels (links) and radiates again back into outer space. 

About 1% of the total energy from the sun is trapped by the producers in an ecosystem, 
The remaining 99% of solar energy is used to evaporate water, heat up soil and is then lost 


to outer space. 
189 
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8 
& = ont af energy fixed by plants is gross, 
he tary produc 
re OY nt of left after plants ha 
mount of eneTBY plants have met their respiratory n 
iceds is net primary 


as 

am, which shows up as plant biomass. (Gross 

ec st primary Production/ Plant Biomass imary production minus respiratory 
ee ere ferred from one trophic | 

A, energy is transl phic level to the next, from 

As Sat, 80-90% ofthe original energy is losin form of ea a pradecsttp cba 
comaly 10-20% is available to next trophic level. yyproduet of respiration 
rot food chain of ¢WO or three Finks Supports a communi ie 

ain of five links where much of the original energy from. capac ay than along 
those organisms at higher trophic levels. lucers would never reach 
Decomposers are able to obtain energy by convert 

pio inorganic rineral ions. ring plants and animal tissues and waste 


a le 


abet 
eneray 

from 

Sun 
PRODUCTIVITY . : 
* Productivity can be indicated by consumption of COs and er O2 during 

photosynthesis . 
* Pri vit is amount of energy fixed by 
mary productivity is ar 


plants per unit area 
* its unit is Keal/M?/YR- oe 
i aquatic ecosystem IS y 

the light’ 


a js about 700-1500 g/t annually 
: wih sland fi 9 iam oo 


UHS Topic-8 
FOOD CHAIN 
«Linear arrangement of organisms on basis of feeding relationship j 
ip is cay, 
‘All animals depend on plants for their food. ed fog 
Se 


‘All food chains start with producers (plants or algae). 


. 


Torco EVOLUTION - 


of Darwin and Lamarck. 

-volution from Paleontolo, 
pgy and Biogeography. - 

O) Epa Har Weinberg Theorem and factors affecting gene allele Fequeny 
DARWIN AND LAMARCK’S THEC 


(1) Compare the theo 
@) 


Comparative anatomy, j4, 
ec 


OF EVOLUTIO 


“ 2 

© Jean Baptiste Lamarck (1744-1829) published his theory of evolution in 19 
Darwin was bom. 

‘Two important points of Lamarck's theory 

of acquired characters. 

Use & Disuse of Organs 


* Lamarck argued tha thse parts ofthe body used extensively to cope withthe envionnay 
become larger and stronger eg, blacksmith developing a bigger biceps in the am tn 

works the hammer. Similarly, giraffe stretching its neck to new lengths in pursuit of kant 

Wo cat. 

Those parts that are not used deteriorate ¢. 

burrows and bushes 

Inheritance of Acquired Characters 

* According to Lamarck, inheritance of acquired characters means that the modifications m 
organism acquires durin 


18 its lifetime can be passed along to its offspring e.g. the long neck 
of giraffe, Lamarck reasoned, evolved 


gradually as the cumulative product of a great P nO) 


19, the yop 
are; use and disuse of organs ang ithetitan 


18. loss of legs in snakes due to their habitat of 


many generations of ancestors. stretching 
higher and higher 


Demerits of Lamarck’s Theory 
It has been now known that acquired 


characters cannot be inherited. 
DARWIN'S THEORY OF NATURAL SELECTION 
. Darwin observed and collected 


South America, 


of specimens of diverse faunas and floras of 
main observations we 


sas ested 
13 types of finches. about fauna and flora of Galapagos Islands where he col 


1 
E 


Evolution 


+ fom 8 6° 
sity 0! 


organisms 
‘& Adaptation 
sted that populations of individual 5 
species becom 
ments through natural selection. better adapted to their 


ve 
j seection 


ipca eaviro0 

i's theory of natural selection was based on the following observations 
overproduction : 

8 uction of more individuals thatthe environment can suppor 

struggle for Existence 

© Seugale for existence among individuals of « population, with only a fraction of offsprings 

surviving each generation 

Survival of the Fittest 

ik means survival in the struggle for existence is not random but depends in parton the 

heredity constitution of the surviving individuals. Those organisms whose inherited 

characteristics fit them best to their environment are likely to leave more offsprings than 


the less fit individuals, 


(iy) Evolution 
This unequal ability of individuals to survive and reproduce will ead to a gradual change 
th favourable characteristics accumulating over the generations thus 


wo 


in a population, wi 


Jeading to the evolution of new speci 


)GRAPHY 


+ Itis the geographical distribution of species: 
idea of evolution to 


° It was first evidence that suggested 


Darwin. 
* According to Darwin, i! 
animals that are endemi 
neighboring island. 
Ammadillos (armored 


of the different classes of vertebrate ani 


«The chronological Jutionary arrangement: = 
Porvesented as evel 4 
ree er pbibans + Reples > Mammals + Birds 
shes —* 
COMPARATIVE ANATOMY 


ooane ertomical similares between species grouped in tbe seme taxonomic . 


to the theory of the Descent with modification. 
rm Se ekst supports that evolution is & remodeling process in Which a 
structure that functioned in one capacity become modified as they take on new, fun 
Homologous Structures 
. Such organs, which are functionally different but structurally similar agg oly 
homologous organs. 
+ Similarity in characteristics resulting from common ancestry is known as homology 
such anatomical signs of evolution are called homologous structures. 
+ For-examples, same skeletal elements make up the forelimbs of human, cats, whales, byy 
‘and alt other mammals although they have different functions. 
The basic similarity of these forelimbs is the consequence of the descent of all functions 
The flower parts ofa lowering plant are homologous. They are considered to have evolved 
from leaves, to form sepals, petals, stamens and carpels. 


‘They are considered to be evolved by divergent evolution. 
Analogous Structures 


. ‘Such organs, which are functionally alike but structurall; different 
: ly at, are called analogous 


They are considered to be evolved by convergent evolution, 
. For le, wir f bit i : i 
cane Wingo rds and insects are examples of convergent evolution. 


. These rode honcogous sou a ee 
. al ton of whales and some nae ean vestiges of hep aid eg Boxes 
MOLECULAR 

. 


= ‘ppendix in carnivores, ear muscles in man ete, 


| 0 0 genetic code brings evidence that all life is related. 
d bacteria have some common proteins, 


+ jqymans an 
Hu prome ¢, @ respiratory protein, is found in all aerobic species, 


. iG 
PO! 7/0) 


‘gene pole remain constant over 
the generations unless acted upon by agents other than sexual recombination. 
This theorem Was presented by two scientists Hardy and Weinberg who presented it separately 
in 1908. 
So, shuffling of alleles due to meiosis and random fertilization has no effect on the overall 
genetic structure of a population, 
tuardy-Weinberg Equation 

p+2pq+q?= 1 
+ This equation is in fact binomial expansion i.e. (p +4)" = p+2pqtq? 


‘This equation is used for calculating the frequencies of alleles and genotypes in populations 
at equilibrium. 
. In @ population where only two alleles occur for a gene, *p’ represents frequency of one 
allele and “q* of other allele, 
Examples 
Consider an imaginary wild flower population. 
p=08 
q=02 ; 
a bib ie ust account for 100% of the genes for 


+ The combined frequencies of all possible alleles 


that locus in the population. 
«If there are only two alleles and we know the freqvency ‘of one, the frequency of other ean 


be calculated. 
If pta=! 
Then 1-p24, 
Or 1A sev a zygote, ben baby of entype becomes or ne 


Jpg 2x 08x 0.2 =032 


a er 
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ane 2pq 
be + 032 + O08 , 


; Tee 
.FFECTING GENE FREQUED 
FACT ote factors can alter gene frequency and out of these five affect ; 
homozygotes and heterozygotes enough to produce significant deviation freee of 
claimed by Hardy-Weinberg principle. 
Mutation 
© [tis ultimate source of all changes. 
Single mutation alone does not change allele frequency much. 


Migration 

¢ [tis very potent agent of change. 

* Migration locally acts to prevent evolutionary changes by preventing population hy 
exchange members from diverging from one another. 

© ete mtgztin ted immigraton of members ofa population cause disturbance in the yen poo 


Genetic Drift 
Itis change in frequency of alleles at a locus that occurs by chance, 


In small populations, such fluctuations may lead to loss of particular alleles, 


Non-random Mating 

Inbreeding is its most common form. 

Individuals with certain genotypes sometimes mate with one another 
expected on a random basis. This is called non-random mating. 

* __ It does not alter allele frequency but lessens the proportion of heterozygote individuals, 


Selection 
* Some individuals leave behind more progeny than others andthe rate at which they do so 


is affected by their inherited characteristics. This is called selection, 


* Selection can be natural or artificial. 
tn natural selection, environment plays role, thus affecting the proportions of gene in a 


population. 
{n artificial selection, the breeders (humans) select for the desired characters. 


. 


more commonly than 


acs) __ GENETICS 


plain the terms: Gene, locus, allele, dominant, recessive, co-dominant, I 
J aiptenowps snot, homozygous, heterozygous, mutation, epistasis ne hn 
. kth factor, dominance relations, polygenic inheritance appeal 
Explain law of segregation and law of independent assortme 
. sortment throug ear 
] © soe problems rel ied to Monohybrid, dihybrid crosses and testeross narnia 
piscuss gene linkage and sex linkage in human (haemophilia s 
wan (haemophilia and colour blindness), 
Discuss hypothesis about DNA Replication, M E 
i |, Meselson and Stahl expe 
( nechanism of replication ites 
(Explain mechanism of gene expression: Transcription and Translation 


Describe Genetic code and its properties. 
B xplain ss cotimcs and discuss different systems of sex determination (XO-XX, 
(@) Know cell cycle and its phases. 

Describe events of mitosis and meiosis along with their significance. 
-s (Down's syndrome, Klinefelter’s syndrome, Tumer’s syndrom 


(10) Discuss meiotic 


+ [tis the basic unit of biological information. 
Genes are actually parts of DNA comprising its basic sequence. 
itis sequence of nucleotides that specifies sequence of amino acids in a polypeptide ch 


Locus 


Allele 
© Genes form pairs on pairs of homologous chromosomes. 
Spee dent ofa gene par is located on one homologue andthe other member on the other 


homologue. ee 
+ Partners of a gene pair are called alleles. 
+ Each allele of a gene pair occupies the same Be0e leces on forme) homologue. 
¢Bothalleles on one locus may be identical or different fom 
Dominant 7 : 
omnia han allele that masks the effect of ofher allele ins pair is called dominant allele and 


The position of a gene on the chromosome is called its locus. 


such trait is dominant. . z ; 
= ee cael in pea plant, round (R) js dominant over wrinkled (#)- 
neg h another alle in a gene airs called recessive allele and 
Me uch an i 

such is recessive while yellow (Y) 6 dominant. 


UHS Topic-10 
For example, genotype of AB blood group is I*I°. ~ ey 


ain» poth alleles ofa gene pair in an organism are same, the organisn hmong 
that gene pair. 4 

© An individual with homozygous genotype is called homozygote or trye 

+ Forexample, RR is genotype of homozygous round seeded pea plant, beding 

Heterozygous 

. Te Ee a aT 
for that gene pair. : 

* An individual with heterozygous genotype is called heterozygote or hyby 
For example, Rr is of hetero: round seeded “i 


Selection of Pea 


Mendel selected pea plant (Piswm sativum) as experimental material due to following 
reasons: 
* Ibis easy to cultivate, 
* Its flowers were phrodite. normal fertilizing 
rad bermay ite. It was lly self-fe ‘but Could be roy 
* — Ithas short generation time. 
* — Ithas many sharply distinct traits, 


LAW OF SEGREGATION 

Introduction 

* According to law of segregation, “ihe 
‘Segregate (Separate) from each other at 
a ‘unite again at random | 


Genetics 


jc 20 
19) ‘on was developed through monohybrid cress (varying in one trait) 
serene 


, el 


iS Topic-10 
on TEST CROSS 


pecan a mating in which an individual showing @ dominant phenotype ig ero 
individual showing its recessive phenotype. i, 

Sienna cross Finds out the homozygous or heterozygous nature ofthe Benorype °F tony 
phenotypes. ay 
r 

eet cound is erossed with wrinkled seeded plant and all offspring are ound eed rad, 
then round of PI will be homozygous. ty, 

If round is crossed with wrinkled seeded plant and offspring are obtained in 1:1 ty os 


of PI will be heterozygous. 


te 


Introduction 2 
* Law of independent assortment is stated that “when two contrasting pairs of tis yy 
followed in the same cross, their alleles assort independently into gametes." 


The distribution of alleles of one trait into gametes has no influence on the distribution of 


alleles of the other trait. 
* Law of independent assortment was developed by studying dihybrid croses (varying i 


two traits), 
Phenotypic & Genotypic expression 


[eae] «Ga 
= oh 
J 4 
ad 


. 2 tein, 
yollow, 
round 


Probability & Product Rule 

. Probability is the chance of an event to occur e.g. i offspring of a monohybrid cross 
the independent chance for a seed to be round i 4 re a 

* “When two independent events are occurring simultaneously like in dihybrid cross, the 
zatio of each joint phenotypic combination can be obtained by multiplying the probabilities 
of individual phenotypes. Itis called productrul” = 


| genotype Ratios | ___ 
Need of Test 


Joint Probabilit 
Round Yellow 
[ | Round Green = 3/4 x 1/4 
[Yellow = 3/4 Wrinkled Yellow = 1/4 x 3/4= 3/16 
~ | Green = 1/4 | Wrinkled Green = 1/4 x 1/4= 1/16 
jogs of Law of Independent Assortment 
(iit renes are located on chromosomes at specific loci. Independent assortment of genes 
depends upon independent assortment of their chromosomes, 
‘All the genes present on a homologous pair of chromosomes are linked to each other in the 
form of a linkage group. These cannot assort independently, 
ts assort independently whose alleles are riding non-homologous chromosomes 


316 


itis a physiological effect of an allele over its partner allele on the same gene locus, 
There are four types of dominance relations: 
Complete Incomplete Over 


One allele boosts 


Both alleles are 


Alleles in | completely comaial Both alleles are | Shes of other 
Heterozygote | masks effect of etal expressed fully. | Siete 
other. be ;: 
if —Tintermediate | Distinct from | Exceeds in 
Phenotype of | Resembles with | perween both | both ‘eerity fom 
Heterozygote Kens homazygote | Pomorygotes | homozygotes. | homozygote. 
EST a| pe Different 


pene letter for | Different Different expression for 
Exprenton of | dominantand | ion eg, | exprasiones | doinast end 
Ri and R2 Mand N recessive €.- 


Alleles small letter for 


| wt and w. 


| ae Same 


| Phenotype & 
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1D GROUP SYSTEM 1 ns 
ABO aa os _x0up is ist discovered multiple allelic Blood group sytem ig, 


«This blood group system is encoded by a single polymorphic gene 1 on corny, 


* as three multiple alleles 1", 1 and i meee | 
¢ Allele I* specifies production of antigen A, ata 


allele i does not specify any antigen ea 
* Alleles I and I® are codominant for each other while completely dominant oye 


es 


A —A4 d ] 
) | 
dine Anti-B antibody | 
* Serum containing antibodies is called antiserum. 

Blood Transfusion 


Blood Group Donated To 


* Positive or negative sign of blood group refers to the presence or absence of another boo! 
group system antigen called Rh factor. 
Rh blood group system is defined on the basis of Rh factor present on the surface of RACs. 

* Rh blood group system is encoded by three genes C, D and E which occupy two tightly 
linked loci. 

* Alleles of gene D occupy one locus called locus D, while genes C and F altematvely 
‘oceupy the other locus. The D locus is of prime importance, 

emote Ds two alleles, D and d. D is completely dominant over d. 

Phenotypes & Genoi 


Blood Transfusion 


Rh negati 
Rh negative — | Rh postive | Ri-ncative 
Rh negative 
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jon of ABO blood type antigens by I* or 18 
Bene on ch 

of another gene H on chromosome 19. This is aut nie = 

POLYGENIC INHERITANCE ay phenotype 


ess 


ction 
ots ants which are encoded by alleles of two oF more different gene pairs found at 
irs Found a 


f oci, all influencing the sam 
aitferent loc a i trait in an additive way are called polyp 
and their genes are polygenes. ¥ led polygenic traits 
| These are also called as continuously varying traits or quantitative traits 
pootures 
Fach polygene has a small positive or negative effect on character 
polygenes supplement each other and sum of positive or negative effects of all individual 
polygenes produce quantitative phenotypes of a continuously varying trait 
These traits produce a smooth bell-shaped curve. 
Examples 
Kemel colour of wheat grain is determined by 3 gene pairs 
Human skin colour is determined by 3-6 gene pairs 
Human height and intelligence are also polygenic traits 


chromosome is called gene linkage. 


+ Phenomenon of staying together of all the genes of 
Gene linkage is a physical relationship between genes. 
‘A chromosome carries its linked genes en bloc in form of linkage group. 

The number of linkage groups corresponds 10 the number of omelogous palss of 


chromosomes. Man has 23 linkage groups. ‘ 
+ Gene linkage minimizes the chances of genetie recombination and variation among 


offsprings. 
Examples 
are es for eotour blindness, haeropili, Bout es fs Se Hakage group of himan X 
aad sa eukemia and bin et for inkage group on human 


mx, 
‘ his 23 pair. 
h shorter Y chromosome in } 
ae eae is heteromorphic. She is XX but he is XY. 


: located at the tip of short arm of y g 
Y is the male determining gene. It is located : 
Ae me sex switches and expressed during 6" week of pregnancy ta 


PATTERNS OF SEX DETERMINATION 


Gauashopper, Human, Drosophila 
Poa Protenor bug BRE | 


xO XY 
sia [Heterogametc 
XX. 


re Homogametic 


Sex Determining = 
Gamete poem: 


commonly referred as sex-linked traits. 

*  AMinked recessive trait are common in male while X-linked dominant tats are common 
in female, 

5 Alnked tits follow sig cag path while Y-linked traits are transmitied in struight way, 

[—_Geneslocated on ¥ chromosomes are called Y-tnke genes and their tits are called Veh 

* Such traits whose genes are located on both X & Y chromosomes are called X &Y lnled 
pecudoautosomal traits such genes are called X-and-Y linked yencs, 

HAEMOPHILIA 

© Itis a rare X-linked recessive trait, 

* _Hacmophilie's blood fails to clot properly after an injury, because it has elther reduction 
or malfunction or complete absence of blood clotting factors, 

ele i ‘serious heredity disease because a haemophiliac may bleed to death even from minot 
cuts, 

Types of Haemophil 


‘More chances j 
both male and female. 


Genetics 


jophilia A 
suffer from haemophilia A only when she is homozygous for the rec 
cessive 


¥ ele. 
ate it ust one recessive allele will display the tat 
pila A zig zag from maternal grandfather through a carer daughtes 
from father to son, igh a carrier daughter to a grandson 


4 and gene for haemophilia A ish. 


wer passes ditt 


Get 


Male YS [Nome 
Le [xy ___| Haemophilic__} 


point/O) 


COLOUR BLINDNESS 

oo is a hereditary disease in which a person cannot differentiate between different colours 

* ital trichrembatic colour vision is based on three different kinds of cone eels in the retina, 
ach sensitive to one of the three primary colours colours, red, green or bhic, 

Each type of cone cell has specific light absorbing proteins cael opsins 


are on X chromosome while the gene for blue opsin is 


Genetics 
+The genes for red and green opsins 


present on autosome 7. 


Types of Colour Blindness Zo= 
re tations in opsin genes cause three types of colOUr blindness: 
() — Dichromacy two primary colours but is unable to perceive one whose opsins 


+ A dichromat can perceive 
are missing due to mutation. . 
Its further categorized into three following types: 


UHS To; io 
. Blue cone monochromacy is an X-linked recessive P nr) 


‘wait in which red and green cone cells are absent. 
Itis a common heredity disease. 
© Like any sex-linked recessive traits, it also zigzags 
from matemal grandfather through a carrier daughter 
toa grandson. 
Itnever passes direct from father to son. a TO 
‘This type of colour blindness is more common in men 
than women, because chances for a male to be 
affected by it are much more than a female. 
OTHERS 


Testicular feminization syndrome is a rare X- 
linked recessive trait in which person has X & Y chromosomes yet tfm genes on their x. 


chromosome develops them physically into female. 
A sex-limited trait is limited to only one sex due to anatomical differences e.g. beard 


growth in human male and milk yield in cows. 
‘Sex influenced traits occur in both males and females, but they are more common in one 
ex ¢.g. pattern baldness. These are influenced by hormonal differences, 


TRAITS AND EXAMPLES 


Example 
Hemophilia, colorblindness, testicular feminization 5) 
X-linked dominant Hypophosphatemic or vitamin D resistant rickets 
Y- linked trait Maleness 


Bobbing in insects 
fSestimited wit _ Mil yield in cow, Beard in man} 
Baldness 


Semiconservative repl model was presented by Watson & Crick. 

* __Semi-conservative replication was confirmed by Meselson and Stahl, 

* In Semi conservative replication, the sequence of the original duplex is conserved after 
‘one round of replication, the duplex itself is not. 

. ‘Dezording to conservative model, parental double helix would remain intact and generate 


* According to dispersive model, parental DNA. would become completely dispersed and 
ach strand of all daughter molecules would be a mixture of old and new DNA 


Ie 


X-linked recessive 


MESELSON-STAHL EXPERIMENT 
‘The three hypothesis of DNA replication were evaluated by Mathew Meselson and 
Franklin Stahl. 

+ They grew bacteria in a medium containing heavy isotopes of nitrogen N'*, which became 
incorporated into the bases of the bacterial DNA. 

Step I 

Growth of Bacteria in Artificial Medium 

+ They grew bacteria in a medium containing heavy isotope of nitrogen, N'*, which became 
incorporated into the bases of the bacterial DNA. Afler several generations, the DNA of 
these bacteria was denser than that of bacteria grown in a medium containing the lighter 
isotope of nitrogen, N'*. 

+ Then they transferred the bacteria from the 
the DNA at various intervals. 

Step It 

Ultracentrifugation 


\N!S medium to the N'‘ medium and collected 


jim Cesium Chloride and then spun it at a very high speed in an 
‘of different densities got separated. 
‘or sinks in the gradient until it reaches the postion where its density 
‘cesium there. 
than N™ strands, they migrate farther down the tubes to a 


‘their first round of DNA replication in the N'* medium, the 
decreased 10a vale intermediate between N'*-DNA and NY-DNA. 


UHS Topic-10 
“After the second round of replication, two density classes of DNA were 
intermediate and one equal to that of N'*-DNA. Oe 
Interpretations 
Meselson and Stab! interpreted their results as follows: 
+ After the first round of replication, each daughter DNA duplex was a hybrid 


‘one of the heavy strand of parent molecule and one light strand, ating 
+ When this hybrid duplex replicated it contributed one heavy strand to form another hybyg 
duplex and one light strand to form a light duplex. 
Conclusion 


This experiment clearly confirms the prediction of Watson-Crick model 
replicates in a semi-conservative manner. 


that DNA 


Genetics 


ps jic-10 
THE REPLICATION PROCESS 


DNA replication begins at one or more sites on the DNA mi . 

+ Teeife sequence of nucleotides wolecule, where there is 
SPSCTNNA polymerase Ill and other enzymes begin a complex process that catalyzes th 

+ Mion of nucleotides to the growing complementary strands of DNA. pos 

nes! Proteins Involved 

Hw Helicase 

jtopens the double helix of DNA by breaking hydrogen bonds, 


i) SSBPs 
Single stranded binding proteins prevent recoiling of DNA. 


The E 


Primase 
Primase constructs an RNA primer, a sequence of about 10 RNA nucleotides 


complementary to the parent DNA template 
DNA Polymerases 

DNA polymerase catalyze addition of nucleotides to the complementary growing strands 
of DN: 

They are of three types I, II and III in bacteria. 

The true E.coli replicating enzyme is DNA polymerase I!l which is 10 times larger. 

This enzyme is a dimer and catalyzes replication of one DNA strand. 


Rate of replication is 1000 nucleotides /sec. 
Ttean add nucleotides only to a chain of nucleotides that is already paired with the parent strands. 


DNA polymerase cannot initiate synthesis on its own. 
It can add nucleotides to the 3° end of a DNA strand so replication always proceeds from 
5’ 3" direction on a growing DNA strand. 
() DNA Ligase 
+ Itconnects DNA fragments together, 
Mechanism ny 
Following steps are involved during DNA replicati , 
() Helicase opens double heli and SSBPs prevent recoiling, 


Ww) 


(i) ” 
constructs new strand in $" —+ 3 
be Pete whi the replication fork, is built up simply by adding 


nucleotides continuously . E é 
* ge ‘strand, which cl from replication fork, is synthesized 
discontinuously as a series of 


Lewd RNA anne ne age 


* Central dogma is the basic mechanism of reading and expressing genes in living organism, 

* The genetic information resides in DNA and flows down into RNA, which is the 
converted into proteins. 

* The first step of central dogma is the transfer of information from DNA to RNA, which 
occurs when an mRNA copy of gene is produced. The process is called transcription 
mRNA synthesized is complementary transcript of the copied gene. 


* The second step of central dogma is the transfer of information from RNA. to protein, 


which occurs when the information contained in the mRNA is used to direct the synthesis 
of polypeptides by ribosomes. The process is called translation because sequence of 
rucleotides in mRNA is translated into amino acid sequence of polypeptide 

THE CENTWAL DOGMA 


SS 
WANA AUGAUCUCGUAR 


Minne OOO ca 


Transcription is the process by which an RNA of the DNA sequence encoding the 
ene is produced with the help ofan enzyme, RIVA polymerase . 


(kore) 


Role of RNA Polymerase 


RNA polymerase enzyme 
There is only one type 
three types of RNAs. 


eel 


(vy) 


Post-1 
. 


nism of Transcription 


Binding 
Prnscription starts from promoter on DNA template strand. 


The binding of RNA polymerase to the promotor is the first step in gene transcription 
promotor is located upstream of gene. 
two binding sites in prokaryotes and eukaryotes are: 


Promotor Site Prokaryote — Eukaryote 


TATAAT 
Initiation 


One of the subunit of RNA polymerase sigma factor, is responsible for correct initiation of 
transcription process. 

Once the transcription has started, the sigma factor is released and the remaining part of 
the enzyme (core enzyme) moves on the template strand and completes the transcription 
of the gene, 

Elongation 

‘The DNA strands open up at the place where enzyme is attached to the template strand 
forming transcription bubble. 

RNA polymerase transcribes only one strand of DNA, which is called template or 
antisense strand. 

Other strand is called coding strand or sense strand or opposite strand. 

The transcription bubble moves down the DNA, leaving the growing strand protruding 


from the bubble. 
‘Termination : 

‘The stop sequences atthe end of gene terminate the synthesis of mRNA- 

‘The simplest stop signal isa series of GC base pairs followed by ‘series of AT base pairs. 
TREN formed in this region forms a GC hsp followed by fou o more ibonacectdes. 


i RNA pol to stop synthesis, 
The haippin causes RNA polymere: © St homes 


In bacteria, newly synthesized 
Coding strand 
ators 2s 
i : 
‘Unwinding 
ee RNA polymerase 
|B RNADNANYOOES nex 


-reansceptonsl Modine °F avel a large distance from inside the nucleus to ribosomes 

B a7 action of nucleases. 

outside in CYOPIBSTE «protected from and phosphatases 
TNA a inte, we Ply Atal ke 0 
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$ Genetic code is a combination of three nucleotides, which specify a part 


As there are three nucleotides in a codon soit is also called as triplet code, 


Codomn rit Cos Present on mRNA is calfed codon while on tRNA is called anticodon, 
Codons 

* There are total 64 codons for 20 amino acids, 

* Marshal Nirenberg, Philip Leader and Har Gobind Khorana tested all 64 codons by 


making artificial mRNAs and triplet codons and using them to syntheaie protein oramino- 
acyl RNA complexes in cell free system, 


. ‘Out of 64 codons, 3 codons UAA, UAG and UGA do not code for any amino acid and so 
known as nonsense codon or stop codon. 
* __Evary gene starts with initiation codon AUG, which encodes the amino acid methionine. 


This is called start codon, 
Genetic Code — Universal or Non-Universal 
* The genetic code is universal. It is same in almost all the organisms, 
For example AGA specifies arginine in bacteria, in humans and all other organisms 


. 

* Because of universality of codon, the gene can be transferred from one organism to another 

* The study of genetic code of mitochondrial DNA however shows that genetic code is not 
that universal. 

* Following are few examples: 


Specifies (Nuclear) Specific 


Isoleucine 


jinine 


Tris the process by which amino acids are arranged in form of polypeptide chain according 
to the sequence of nucleotides in mRNA. 
Formation of AminoacyltRNA 

Purticular tRNA molecules become attached to specific amino acids through the action of 


activating enzymes called aminoacyl-tRNA synthetase, 
ids. there are 20 different tRNA and enzymes. 


+ For 20 different amino aci 

() Initiation . eer 

4 if )karyotes, lypeptide synthesis begins with the formation of initiation complex. 

. Fist a (RNA molecule carrying a chemically modified methionine ones (cae ee 
methionine) binds to the small ribosomal subunit. This s done Py Sete 
Initiati ition the (RNA on the boron a ) 

seein i "Nearby two other sites will form. 
Ls re aminoacyl-tRNA will bind. 
it the ribosome. 
tRNA will ext factor, binds to AUG on the mRNA, 


y 


UHS 10 
. This movement translocate the initial tRNA to the E site and ejects jt 


from, 
and repositions the growing polypeptide. ‘tthe 
+ Same process is repeated again and again. 
@) Termination 
* Elongation continues in this fashion until a chain-terminating non-sense codon i 


(eg UAA), 
Felease 
Factory, tha 


* Nonsense codons do not bind to tRNA but they are recognized by 
release the newly made polypeptide from the ribosomes. 


oy ehange in heredity mat 
the DNA occur either due to mistake in replicati 
causing mutations eee 
wutations in somatic cells do not pass on to ing and so have lit " 
fem ents cme habe offspring little evolutionary 
‘mutation in germ line cell is passed to subsequent generations di 
ata from which natural selection produces evolutionary change. pel T a 
Mutations can broadly be classified as: 
‘Chromosomal Aberration 
Point Mutation 
Chromosomal Aberration 
‘Chromosomal aberrations are mega-changes which involve: 
Presence of an extra chromosome 
Loss of chromosome 
Deletions, insertions, inversion etc in the parts of chromosome. 
Such chromosomal aberrations lead to syndromes like Down's syndrome, Klinefelter's 
syndrome etc. 
Point Mutations 
‘Such alterations that involve one or few base pairs in the coding sequence are called point 
‘mutations. 
Some point mutations result from damage to DNA caused by mutagens, usually radiations 


or chemicals. 
Whaves 


—— 
GAGACAT TAC 


© insertion 
—_ > 
GAGACAT TAC CTCTGTAATS 


@® substitution 


bases . GAGAATTAC 
ae pear eters 
GAGACT TAC ae 
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ei enylketonuria, phenylalanine is not degraded because of defective 


r itly accumulates in the cells pvt 
hydroxylase. Phenylalanine consequent 
Lo pleaereddantpestd fails to develop in infancy. leading 


Sequence of changes which involves period of growth, replication of DNA lloyag o 


ell division. . . 
t comprises two phases i.e. interphase and mitotic phase. Mitotic phase iy Phase of 
apparent cell division. 

In human cells, average 


cell eyee is about 24 hours while in yeast is oF only 90 ming 


INTERPHASE 


Itis period of non-apparent division. 
Itis period between two consecutive divisions. 


* It was misleadingly called as resting phase, 

* Its period of great biochemical activity ; 

* His further divided into Gl-phase, S phase and G2-phase. In humans, mitosis takes 30 
minutes, G19 hours, $ phase 10 hours and G24. hours. 

Gi Phase 

* __Itis period of extensive metabolic activity, 

* Init ell normally grows in size, specific enzymes are synthesized and DNA base units are 
accumulated for the DNA synthesis, 

* —Post-mitotic eel can exit the cell eyele during G1 emtering a Phase called GO and remain 

S Phang” tt? Weeks or even some cases throughout life e.g neve elle and cells of eye lens. 

ase 


. 
. 


Poot this phase, DNA is Synthesized, and amount of DNA is doubled, 
e 


{is pre-mitotie phase during which cell is Prepared for division, 

Energy storage for chromosome movement, mitosis specific proteins, RNA and 
ccrorubule subunits for spindle fibers are synthesized, 

Centrioles are duplicated but remain in same centrosome. 


cis the type of cell division, which e 
per cels as that in the parent cells 
qriakes place in haploid as well as diploid cells. 
' yjtosis is continuous process but conventionally it can be divided into karyokinesis and 
* cytokinesis. 
RYOKINESIS 
pivision of nucleus is called karyokinesis. 
tncan further be divided into four phases, 
prophase . 
‘The chromatin material is condensed by folding. 
Chromosomes appear as thin threads (0.25-50 um in length) at the beginning of prophase, 
Chromosomes become more and more thick ultimately each chromosome is visible having 
two sister chromatids, attached at centromere, 
‘Towards the end of prophase, nuclear envelope disappears, nucleoli disappear, and nuclear 
material is released in the cytoplasm. 
|, Cytoplasm becomes more viscous. 
Two pairs of centrioles separate and migrate to opposite sides of the nucleus. 
Mitotic apparatus starts to establish. 
Three sets of microtubules originate from each pair of centrioles. 
One set of astral microtubules that radiate outward and form aster. 


Kinetochore microtubules which are attached to chromosome at kinetochore, 

Polar microtubules do not interact the chromosomes but instead interdigitate with polar 
microtubules from the opposite pole, 

Kinetochore and polar fibers collectively form spindle. 

Metaphase 

a! ‘The kinetochore 
® ‘These fibers align chromosomes at the equator 
+ Bipolarity is established. 

L Each kinetochore gets two 


res the same number of chromosomes in the 


spindle attach to the kinetochore region of chromosome. 
bert forming equatorial plate or metaphase plate, 


fibers, one from each pole, 


Teloptiane 
CYTOKINESIS 
In Animal Cell 
Late telophase ~+ Astral microtubules + Activation of actin & myosin —> Contractile ring 
—+ Cleavage furrow —+ Two daughter cells 
In Plant Cell 


Golgi complex —+ Vesicles + Phragmoplast —+ Two daughter cells 


rg 
iz ot FI 
misc 
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meiosis 

* Both these phenomenon cause variations and modifications in the genome Which is the 
basis for evolution 

MITOSIS AND MEIOSIS 


‘Chromosomes 


uml 
reduced to half 


; 
i 
a 
3 


Only diploidy 
Reproductive c 


c 
dist 


JUNCTION 
‘romosomes fail to segregate during anaphase and telophase and do not finish with equal 
eq 


tribution of chromosome among all 
point) 


the daughter nuclei. 
| hrsuls either increase or decrease inthe 

number of chromosome causing serious 

physical, social and mental disorders. 


Itmay be m autosome or in sex chromosome, 


“Chroaumome 


Chromosome No. 


‘adiional 
Doel, 2ar2 23 
ie er) 
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‘Gamete Involved 


Chances 


Affected 
Individuals 


Flat, broad face, squint ye 
wih skin folded in the moe 
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